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To  which  is  added. 

An  Ap  P  E  N  D  I  X,  containing  die  Account 
given  of  this  Book  in  the  jLipftck  toge¬ 
ther  with  the  Authors  Remarks  thereon. 
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r  JP*  H  E  following  Treat  if ?, 
which  Mechanically  ac¬ 
counts  for  the  fever al  Opera¬ 
tions  in  Chymiftry,  being 
a  Theory  entirely  New,  and 
but  lately  Communicated  to 
the  Learned,,  I  thought,  by 

A  2  1  dr  effing 


The  Tranflator 

dr  effing  the  Authors  Dif- 
courfe  in  our  own  Language , 
1  might  oblige  many ,  a ibot 
tbo 1  not  fo  very  converfant 
with  the  Latin,  yet  are  ve¬ 
ry  well  acquainted  with  Ma¬ 
thematical  Reafoning.  And  ■ 
I  was  farther  encoufagd 
hereto,  finding  the  good  Re¬ 
ception  fome  Pieces  in  Engliflh 
have  met  with ,  which  Mecha¬ 
nically  explain  and  account  for 
divers  Phenomena  relating 
to  Phyflck,  But  above  all , 
the  Animai  Secretion,  ha¬ 
ving  been  fo  well  explain'd 


to  the  Reader. 

h  Dr-  James  Keill,  from 
the  Principle  of  Attra&ion, 
I  had  good  Reafon  to  think , 
that  this  ‘theory  of  oar  Au¬ 
thor’/,  being  built  in  great 
part  upon  the  very  fame  Prin~ 
ciple  tf/Attra&ion,  would  be 

V 

equally  grateful  to  the  Eng¬ 
lish  Reader. 

Befides,  the  Principle  of 
Attra&ion,  which  fo  hap¬ 
pily  accounts  for  the  Phe¬ 
nomena  of  Nature,  being 
the  Difcovery  of  Sir  Ifaac 
Newton,  our  Countryman ,  / 
concluded  it  woud  be  but  a 

A  % 
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The  Tranflator 

piece  of  Juflice,  that  the  En» 
olifh  Reader  fhoiid  Jbare 
in  the  Yrodnch  of  fo  Noble 
an  Invention * 

P articular  Care  has  been 
taken  to  give  the  Aut  hor  s 
Senfe  fall  and  clear,  and  I 
doubt  not  but  the  Eoglifh 
Reader  will  think  himfelf 
obligd,  for  being  furnijtid 
with  fuck  a  Reafonable  Ac - 
count  of  the  feveral  Opera ~ 
tions  in  Chymiftry,  as  this 

T/eatife  affords  a  'Thing  ne¬ 
ver  before  attempted  with  any 


0 


to  the  Reader. 

The  Latin  Edition  of  this 
Treatife  : has  met  with  very 
good  fuccefs  in  the  World 3 
and  therefore  was  lately  Re¬ 
printed  in  Holland  ;  which 
Imprejfion  has  given  Occafion 
to  the  Editors  of  the  Lip- 
lick  Adis,  to  publijlo  a  floor  t 
Account  of  the  Work:  hut  be* 
fore  they  do  it,  they  fljew 
themf elves  very  much  di Sa¬ 
tisfied  with  the  Erinciple  of 
Attraction,  without  advan¬ 
cing  any  thing  for  Proof  a- 
gainfi  its  Exifience.  This 
Account  of  Theirs  ,  together 

A  4  with 
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A  U  T  H  0  R’s 

■v 

PREFACE, 


YO  U  have  here 5  hind  Reader , 
a  0/  Chymical  Lectures, 
jujl  as  they  were  Read  fome  Lears 
ago*  which  I  am  induc'd  to  make 

^  '  v  _ 

pubhck  for  no  other  Reafon ,  hut  that 
1  have  too  juft  a  Sujpicion  they 
woud  be  publifFd  by  fomebody  elfe. 
Upon  a  frefh  Perufal  of  ’cw,  1  found 
them  in  many  places  fo  imperfect 


The  Author’s  Preface. 

from  Nature  her  [elf. \  than  follow 
the  Fictitious  Notions  of  their  own 
Brain ,  I  might  venture  to  fay  That 
toe  Theory  not  only  of  Chymiftry, 
but  of  Phyfick  alfo,  wou'd  be  lefs 
lame  and  defective.  And  as  often 
as  I  turn  my  Thoughts  this  way  I 
cant  but  be  of  Opinion ,  that  he  a- 
lone  wou  d  be  capable  of  doing  fu- 
fiice  to  this  Subject  ^  who  after  ha¬ 
ving  exalily  view'd  and  defcrib'd  the 
Animal  Oeconomy,  fhould  accurate - 
ly  examine  the  Virtues  of  Medi¬ 
cines,  fo  as  to  be  able  to  explain  ' 
to  ms,  both  how  they  are  alter'd  and 
form'd  in  the  Chymical  Operati¬ 
ons  they  undergo ,  and  in  what  man¬ 
ner  they  acl  upon  the  Bipod.  If 
thefe  Enquiries  were  well  manag'd, 
and  fet  m  a  good  Eighty  methinks  I 


The  Author’s  Preface. 

fee  what  an  agreeable  Connexion  there 
mud  be  between  them ,  how  they 
woud  mutually  illujlrate  one  another , 
and  guide  us  more  clearly  in  our 
Reafonings  about  the  Nature  of 
[cafes. 

V  \  *  -  %  • '■*■■■■••  «■  -v’ 

■  ;  •  C .  ’ 

I  have  faid  but  very  little  rela¬ 
ting  to  the  Principles,  which  are 
commonly  mention  d  in  Boohs  of  Chy- 
miftry,  becaufe  I  thought  it  not 
worth  while  to  confute  Errors. 
Thefe  Treat  if eS)  I  found ^  contain  d 
many  things  not  only  T.  rifting ,  and 
without  any  Foundation ,  but  directly 
contrary  to  Experience.  Therefore 
I  chofe  rather  to  deduce  this  Me¬ 
chanical  Explication  from  the  Expe¬ 
riments  th'emfdves ,  than  as  the  way 
is  with  mofi  Writers  in  this  hind. 


The  Author’s  Preface. 

to  accommodate  Experiments  to  Jome 
preconceiv'd  Hypothecs. 

*  ,  cv  W  i\  f  Vv  *  .-V*  '  '-,.4  \  .  A 

•••>  Ohv  o  1  .  in  -  -  •  ...  • 

Ear  what  is  /aid  concerning  At¬ 
traction,  the  Force  of  which  is  ve¬ 
ry  extenfive  in  this  Enquiry ,  is  not 
bare  Speculation ,  but  taken  from  the 
very  Nature  of  l  kings ,  and  *  the 
Rropenfion  of  Bodies ,  which  they  are 
obferv'd  to  have  one  to  another y  efpe* 
dally  that  which  Chymieal  Experi¬ 
ments  dijeover  to  m. 

As  therefore  1  have  advanc'd 
Reafonings ,  hitherto  not  underfiood 
by  Chymi  cal  Writers ,  or  at  leafl 
not  made  uje  of  by  themy  fo  I  have 
fometimes  from  Experience  given  a 
‘Defcription  of  the  Things  them- 
felvcSy  very  different  from  what  we 


The  Author’s  Preface. 

find  in  them.  In  which  Under- : 
taking^  if  I  jhoud  not  fleafe  thofe 
who  are  higotted  to  fame  ■  particular 
Sett,  and  who  take  for  Principled 
uncertain  Motions  of  Things ,  which 
no  where  exifl  j  yet  I  hope  fo  far 
to  gain  the  good  Efieem  of  fuch , 
who  will  not  fuffer  their  Judg¬ 
ments  to  be  impos’d  upon ,  as  to  be 
look’d  on  as  one  who  has  enter’d 
upon  the  true  way  of  promoting  this 
Study . 


I  have  employ'd  all  the  Care  and 
Diligence  I  coud  in  making  the  Ta¬ 
bles  and  Experiments.  Tor  ’tis  not 
a  thing  that  can  be  done  without  a 
great  deal  of  “Pams  and  Patience. 
Therefore  I  have  often  willingly  had 

the  Jffifiancc  of  Dr.  Rich.  Frewin, 

a  Perfon 


a 


The  Author’s  Preface  i 

x  erj* on  every  way  worthy  of  the 
Place  that  bred  him ,  and  very  well 
vers'd  in  all  forts  of  Learning ,  efpe' 
dally  thofe  which  relate  to  Tbyfick. 

-  •  T  Al  •  T  / 

f '  1  0  *  •  • 

*  ,  t  ■  • 

Ti'\  $  V5u  i  V>;  :  v/. , 

>  L  '  v. 


The  Fir  ft  Ledure. 

Of  the  ‘Principles  and  Operations  of 

Ch  Y  Ml  ST  RY. 


THE  Art  of  Chymiftry  has 
_  indeed  been  with  great  In- 
dultry  improv’d  and  enlarg’d,  but 
has  not  yet  been  reduc’d  to  the 
Rules  of  true  Philofophy.  How¬ 
ever  it  feems  to  be  fo  capable  of 
llluftration,  as  it  may  fome  time 
or  other  be  thought  to  deferve  a 
place  among  the  Sciences.  Thofe 
who  have  hitherto  deliver’d  down 
to  us,,  the  Phenomena  of  Chymi¬ 
ftry,  have  made  ufe  of  fuch  Princi¬ 
ples  which  could  be  hardly  under  - 
ftood,  much  lefs  explain’d  ;  fo  that 
no  wonder  if  having  laid  no 

B  Foun- 
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Foundation,  they  cou’d  raife  no 
SuperftruCture.  They  have  dis¬ 
cours’d  in  inch  a  manner  as  if  they 
intended  only  to  caft  a  Vail  before 
their  own  Ignorance,  or  at  leaft 
not  much  to  enlighten  others.  So 
that  every  thing  that  has  been  faid 
of  the  Nature  of  Principles,  is  not 
only  obfcure,  but  fictitious ;  neither 
agreeing  with  N ature  nor  their  own 
Syftems.  So  difficult  it  is  for  a 
Fiction,  that  has  no  Ground  -  work 
of  T ruth  to  fupport  it,  to  be  con¬ 
fident  with  it  felf  to  the  end.  We 
ownChymiftry  has  made  a  very  lau¬ 
dable  Progrefs  in  Experiments ;  but 
we  may  juftly  complain,  that  little 
Advances  have  been  made  towards 
the  Explication  of ’em.  The  Stock 
of  thele  Materials  is  very  large 
and  fplendid,  but  the  Rationale  of 
them  is  ffiil  intirely  wanting. 
The  Three,  or  as  others  will  have : 
it,  the  Five  Principles  of  Taracel- 

>  *  •  a.  *  > EiR  v  p 
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Jus,  the  Alkali  and  Acid  of  l  a- 
chemus,  are  perhaps  not  openly 
acknowledg’d,  but  are  at  lead:  too 
much  allow’d  of  by  our  modern 
Chymifts,  who  in  words  may  dis¬ 
approve  of  that  way  of  Reafoning, 
but  mean  the  fame  thing  in  other 
Terms.  Nor  is  there  one  to  be 
found,  among  fo  great  a  Number 
of  thefe  Writers,  who  does  not  fall 
into  thofe  very  Hypotheles,  which 
he  condemns  in  others ;  or  at  lead 
there  is  not  one,  who  has  laid  down 
fuch  Fundamental  Principles  of 
Chymidry,  upon  which  a  juft  and 
rational  Explication  may  be  built. 
For  in  reality  they  have  not  Exa¬ 
min’d  what  the  true  Nature  and 
Mechamfmof  Bodies  is,  but  have 
only  Defcrib’d  it  fuch  as  they 
Would  have  it  be ;  infomuch  that 
they  have  affign’d  Laws  and  Pro¬ 
perties  to  Bodies,  that  agree  nei¬ 
ther-  to  the  Rules  of  Meehan ilfn, 

B  a  nor 
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nor  yet  with  themfelves.  NoBody  - 
has  brought  more  Light  into  this 
Art  than  Mr .Boyl,  that  famous  Re- 
ftorerot  Experimental  Phiiofophy : 
Who  neverthelels  has  not  fo  much 
laid  a  new  Foundation  of  Chy- 
miftry,  as  he  has  thrown  down  the 
old  ;  he  has  left  us  plentiful  Mat¬ 
ter,  from  whence  we  may  draw 
out  a  true  Explication  of  things, 
but  the  Explication  it  lelfhe  has 
but  very  fparingly  touch’d  upon. 
So  that  the  Way  whereby  Chy- 
miftry  might  be  examin’d  and 
illuftrated  by  Mechanical,  that  is, 
by  true  Principles,  was  firft  Ihewn 
us  by  Mr.  john  Red ,  a  Perfon,  who 
has  very  well  deferv’d  of  the  Phi- 
lofophical  World,  and  efpecially  of 
this  Univerlity  :  Who,  when  he 
has  publifli’d  the  Second  Part  of 
his  introduction  to  ! Vhyfichs ,  vvill 
thoroughly  convince  us  how  eaiily 
the  greateft  Myfteries  ot  Nature 
.  •  "  may 


.  C  5  1 

may  be  explain’d,  when  one  of 
found  Philofophy  and  Judgment 
undertakes  that  Task. 

Making  ufe  therefore  of  thefe 
Principles,  I  lhali  endeavour  to  dif- 
courfe  more  fully  upon  thofe  things, 
which  chiefly  relate  to  the  Know¬ 
ledge  of  Chymiftry,  and  fliall  ex¬ 
plain,  with  all  the  Perfpicuity  pof- 
ible,  its  primary  Operations;  a 
Work  which  feems  to  be  the  mod 
wanting  of  any. 

This  Method  I  make  choice  of, 
as  well  becaufe  ’tis  moft  Simple  and  • 
Natural,  as  becaufe  I  have  known 
that  thofe  Courjes ,  which  are  com¬ 
monly  gone  through,  without  any 
regular  Order  or  Diftinelion,  are 
fo  far  from  doing  any  good,  or 
leaving  the  lead  imperfedt  Notion 
of  Chymiftry  in  the  Mind,  that 
the  Audience  is  rather  confounded, 
than  inftrudted  by  them. 

B  3 
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The  Method  therefore  we  (hall 
take,  will  be,  Fir  ft ,  To  explain  the 
particular  Operations,  in  that  Na¬ 
tural  Order  they  are  connected  one 
with  another ;  and  to  (hew  at  the 
fame  time  by  what  Mechanical 
Force  they  are  principally  produ¬ 
ced,  and  to  what  Ufes  they  chiefly 
ferve.  ■  Secondly ,  To  declare  the 
various  Ways,  in  which  ’tis  poflibie 
and  ufualfor  them  to  be  perform’d. 
Thirdly ,  To  relate  the  particular 
Experiments  in  their  proper  pla¬ 
ces,  and  to  reduce  them  to  the  ge¬ 
neral  Theory. 

But  the  wray  to  all  that  is  to  be 
laid,  will  appear  much  eafier,  if  we 
be  allow’d  to  borrow  certain  Lent' 
mas  and  cPoftulaturn  s  from  Geome¬ 
try  and  Natural  Philofophy,  which 
we  make  noqueftion  but  the  Learn¬ 
ed  will  readily  grant  us ;  and  thofe, 
who  don’t  underhand  them,  are 
defired  to  believe  them. 


i.  All 


;  £-13 

I ,  AH  Similar  Bodies  are  in  a  Tri¬ 
plicate  Ratio  of  their  Homologous 
Jiies ,  and  therefore  Spheres  are  in  a 
Triplicate  Ratio  oft  heir  Diameters , 
or  are  as  the  Cubes  of  theirDiameters. 
Alfo  in  Similar  Bodies  that  are  of 
the  fame  Denfity ,  their  Weights  are 
as  the  Cubes  of  their  Diameters  t 
But  their  Superficies  are  in  a  Dupli¬ 
cate  Ratio  of  their  Diameter  sy  or  as 
the  Square  of  their  Diameters. 

1.  The  Moments  of  Bodies ,  or  the 
Quantities  of  Motion ^  are  in  a  Ra , 
tio  compounded  of  the  quantity  of 
JMatter and  their,  Celerity, 

2.  If  a  Body  be  fpecificaUy  heavier  than 

^  1  T'l  'i  •  •  t  ^ 

the  rluid*  into  which  it  is  immers  a ^ 
it  defcends  with  the  Force ^  which  an* 
Jwers  to  the  esccfs  of  its  Gravity : 
But  if  it  be  lighter  than  the  Fluidy 
it  is  carried  upwards  hy  the  Force ^ 
with  which  its  own  Gravity  is  ex* 
ceeded  by  the  Gravity  of  the  Fluid . 

4.  7.  hat  there  is  an  Attractive  rorce^ 

B  4  or 
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or  that  all  the  Tarts  of  Matter  are 
drawn  towards  one  another . 

This  Force  is  diffus'd  hut  a  very 
little  way ;  fo  that  when  Bodies  come 
to  he  at  jome  di fiance 0  it  almoft  va- 
nifhes .  Nor  does  it  come  to  he  fen - 
fible ,  unlefs  when  the  Tarticles  of 
Matter  draw  nearer  one  to  the  o - 
j  But  at  the  point  of  Contact 
it  is  firongcfi.  And  therefore  the 
Attractive  Force  decreajes  in  a 
Ratio  of  the  increafmg  Bifiances 9 
which  is  more  than  duplicate. 

6.  This  Force  is  different  according  to 
the  various  Texture  and  Benfity  of 
the  T articles  :  But  m  Gravity  ' tis 
quite  other  wife ^  for  that  always  re¬ 
mains  the  fame ^  however  the  Tex¬ 
ture  of  Todies  is  changfd . 

But  the  Attractive  Force  is  great - 

T  O 

er  m  one  fide  of  the  Jayne  P article, 
than  in  an  other. 

Particles 7  by  how  much  minuter 
t  hey  are1  with  fo  much  the  greater 

Velocity 
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Velocity  they  approach  each  other. 
For  the  Attractive  Force  exerts 
it  f elf  only  in  thofe  P ar  ticles  which 
.are  very  near  one  another  j  as.  for 
infiance ,  in  d  and  c  \  1  he  s 

Force  of  fuch  as  are  re'  (  \  c  4  p  A 
mote  is  next  to  nothing.  V — / 
Therefore  no  greater  Force  is  re¬ 
quir'd  to  move  the  Bodies  A  and  B, 
than  what  would  put  into  motion  the 
‘Particles  d  and  c,  when  difengagd 
from  the  refi.  But  the  Velocities 
of  Bodies  moving  with  the  fame 
Force  are  reciprocally ?  as  the  Bodies 
themfelves.  Therefore  the  more 
the  Body  A  exceeds  the  Particle  d 
in  Magnitude ,  the  lefs  is  its  Velo¬ 
city  ,  and  this  Motion  is  jo  languid , 
that  oftentimes  ’ tis  overcome  by  the 
Circumambient  Medium ,  and  other 
Bodies.  Hence  it  is  that  this  At¬ 
tractive  Force  does  Jcarce  exert  it 
jelfi  unlefs  in  the  fmaUefiP  articles  ^ 
jeparated  from  the  refi. 

y.  The 


[io] 

y.  Fhc  Force  by  which  F 'articles  co¬ 
here  among  them/elves  arifes  from 
jlttrablion ,  and  is  chang'd  many 
ways ,  according  to  the  various 
quantity  of  ContaH. 

Thefe  Propositions  being  thus 
premis’d,  which  the  Mathematici¬ 
ans  demonstrate,  let  us  proceed  to 
explain  theDodfrine  of  Chymifhy. 
Now  this  being  an  Art,  which  con¬ 
joins  the  feparate  Parts  of  Natural 
Bodies,  and  which  divides  ’em  when 
conjoin’d,  and  that  for  the  moft  part 
by  the  help  of  Fire,  it  may  be  conve¬ 
niently  divided  into  Two  General 
Glades,  (viz)  Diacrisis  or  ‘Dijfoci- 
at'ion, ,  and  Syncrisis  or  Compofition . 
Tho’  this  Divifion  be  retain’d  by 
many,  yet  ’tis  not  agreed  amongll 
them,  what  Operations  belong  to 
either  kind  ;  Since  what  fome  place 
in  the  Clafs  of  Dijfociation ,  others  re¬ 
fer  to  Compoftion.  But  we  will  en¬ 
deavour  to  Shew  a  new7  kind  of  me¬ 
thod 
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thod,  and  ufe  Arguments  to  prove 
the  Reafonablenefs  of  it.  The  chief 
therefore  of  the  Fir  ft  Clafs  are  Cal¬ 
cination. ) ! 'DiftiUation ,  and  Sublimation 
of  the  latter  are  Fermentation ,  cDu 
gefiion ,  Extradlion^  Precipitation ,  and 
Crjfiallization.  Thele  being  the  prin¬ 
cipal  Operations,  the  reft  which  are 
reckon’d  up  in  Chymical  Authors 
are  eaftly  reduced  to  them  ;  or  at 
leaft  thefe  being  well  underftood 
and  explain’d,  the  Caules  of  the  reft 
may  be  clearly  conceiv’d. 

But  before  we  enter  upon  the  O- 
perations  themfelves,  it  will  not  be 
amils  to  fay  fomething  of  thofe 
Subftances,  which  arife  from  the 
Refolution  of  Bodies,  by  the  help 
of  Chymiftry ;  to  the  end  that 
we  may  under ftand  the  Terms  at 
leaft,  if  not  the  Things,  which  the 
Chymical  Authors  are  fo  full  of. 
By  the  Force  of  Fire  Bodies  are  re¬ 
duc’d  either  into  liquid  or  dry  Sub¬ 
ftances. 
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fiances.  The  liquid ,  if  fharp,  and 
not  combuftible,  are  call’d  Spirits 
which  are  nothing  but  Salts  dif* 
l'olv’d  in  Phlegm ;  if  infipid,  go  un¬ 
der  the  Name  of  Thlegm  or  Water. 
Of  dry  Subftances,  thofe  which 
affedt  the  Taft,  and  are  diffolvable 
in  Water,  are  term’d  Salts  :  Thofe 
which  are  Inlipid,  have  a  double 
Denomination;  for  either  they  are 
Volatile ,  and  call’d  Flowers ;  or  fat. 
and  then  are  ftyl’d  Earth ,  or  Caput 
Mortuum.  Oil  or  Suphur  with  the 
Chymifts,  denotes  not  only  Liquid 
Oils,  but  any  Combuftible  Matter; 
tho’  they  have  alfo  a  Sulphur, 
which  is  not  Combuftible. 

After  this  manner  the  Parts, 
which  Bodies  are  refolv’d  into 
by  the  help  of  Chymiftry,  are  for 
the  moft  part  diftinguifti’d  and  de¬ 
fin’d,  which  are  taken  accordingly 
for  Principles  by  almoft  all  that 
treat  of  this  Art.  Rut  how  im¬ 
properly 
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properly  this  Name  is  apply ’d  to 
them,  needs  not  now  to  be  prov’d 
at  large.  For  you  your  felves  will 
quickly  perceive,  that  they  are  nei¬ 
ther  to  be  found  in  all  Bodies,  nor 
incapable  of  being  chang’d  into  one 
another.  The  bare  Difference  of 
Texture,  which  is  the  Effebtof 
the  Fire,  produces  all  thole  Sub- 
fiances,  which  are  vulgarly  cry’d 
up  for  Elements;  juft  as  the  fame 
Blood,  when  transfus'd  and  drain’d 
through  different  Organs,  confti- 
tutes  juices  which  agree  neither  in 
Smell  nor  Taft,  nor  fo  much  as  in 
Confidence.  • 

It  may  be  thought  perhaps  I 
ought  to  fay  fomething  of  Acid,  and  ; 
Alkali ,  Words  which  are  now  in. 
every  Body’s  Mouth.  But  I  cannot 
fee  what  Definition  can  be  adequate 
to  them,  as  they  are  pretended  to 
be  repugnant  and  contradictory  to 
one  another :  I  ingenuoufly  confefs, 

I  am 
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I  am  fo  far  from  comprehending 
what  thefe  Terms  really  fignifjg 
that  I  don’t  thoroughly  conceive 
what  the  Chymifts  themfelves 
wou’d  mean  by  them.  For  if  they 
would  have  that  an  Acid  which 
pricks  and  corrodes,  and  that  which 
does  not  corrode  but  prick,  an  Al¬ 
kali-,  there  are  Subftances  which 
they  will  allow  to  be  Alkali's,  and: 
at  the  fame  time  they  cannot  deny1 
that  they  are  corrolive.  Or  if  in 
mixing  them  with  Syrup  of  Triolets, 
they  will  call  that  Acid,  which 
makes  a  red.  Colour,  and  that  an  Al¬ 
kali  which  caufes  a  Green  j  there 
will  be  many  of  both  forts  which 
produce  neither  Colour,  nay*  and 
l'ome  which  occafion  a  quite  contra¬ 
ry  one.  The  fame  may  be  faid  of 
Experiments,  which  are  made  with 
the  Solution  of  JSitr id.  Or  if  they 
pretend  to  evince  their  Nature  from 1 
their  Fermentation  and-;  mutual- 

Anti- 
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Antipathy,  we  are  not  at  all  the 
wifer  in  this  Matter.  For  what¬ 
ever  mortal  Hatred  may  a  rife  be¬ 
tween  an  Acid  and  an  Alkali ,  yet 
fometimes  both  the  one  and  the 
other  have  no  lefs  Contention  with 
fome  of  its  own  kind,  Acids  jar* 
ring  and  fermenting  with  Acids, 
and  Alkali’s  with  Alkali’s  :  And 
what  in  refpeft  to  one  Body  is 
nam’d  Alkali ,  is,  if  compar’d  with 
fome  other,  by  the  very  fame  Wri¬ 
ters  call’d  an  Acid.  So  that  in  , 
vain  we  endeavour  to  fix  the  Boun¬ 
daries,  which  feparate  each  kind. 
This  alone  will  make  us  fufficient- 
ly  fenfible,  how  true  an  Explication 
of  Nature  we  are  to  expedt,  from- 
thofe,  who  upon  the  Doftrine  of 
Acids  and  Alkali’s ,  form  Theories 
not  only  in  Chymiftry,  but  in  Phy- 
fick  too,  when  they  don’t  fo  much 
as ...  underhand  the  Terms  they 
make  ufe  of. 

C  K**  .  —  X  * 
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The  Second  Lecture. 


PUrfuant  to  the  Method  pro¬ 
pos’d,  I  fhall  begin  with  Calci¬ 
nation^  which  is  fucha  Separation 
of  Bod  ies  by  Fire,  as  makes  ’em 
eafily  reducible  into  Powder ;  and 
for  that  reafon  ’tis  call’d  by  fome 
Chymical  ‘Pulverization.  This  be¬ 
ing  fcarce  ever  perform’d  without 
Melting  or  pufion ,  both  of  ’em  may 
be  very  properly  treated  of  as  the 
fame  Operation,  elpecially  lince 
both  of  them  are  equally  to  be 
accounted  for  from  the  fame  Prin¬ 
ciples. 

Bodies  therefore  are  Melted,  or 
put  into  Fulion,  (for  thofe  Words 
lignify  the  fame  thing,  tho’  diftin- 
guilh’d  by  fome)  when'  of  Solids 

they 
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they  become  Fluids.  So  that  if  we 
know  the  Caufe  of  Solidity  and 
Fluidity,  we  fhall  eafily  underhand 
the  Nature  of  Fufion.  The  Soli¬ 
dity,  or  what  is  here  the  fame 
thing,  Hardnefs  of  any  Body,  i.  e. 
the  Force,  whereby  it  refills  Sepa¬ 
ration,  arifes  from  a  mutual  Cohefion 
of  its  Parts.  And  Cohefion  is  de¬ 
duc’d  from,  and  is  always  propor¬ 
tionable  to  an  Attraction ,  that  ne- 
ceffarily  refides  in  all  Matter.  But 
the  Attractive  Force  being  ftrongeft 
at  the  Point  of  Contact,  is  the 
caufe,  why  the  Surfaces  of  the  Parts 
are  more  firmly  united,  and  yield 
more  flowly  to  any  Separation,  ill 
proportion  to  the  number  of  Points 
they  touch  one  another  in  :  But 
where  the  Cohefion  of  Parts  is  but 
fmall,  as  in  Spherical  Bodies,  whofe 
Superficies  touch  only  in  a  Point, 
fo  that  their  •  Particles  eafily  give 
way  to  every -little  Shock,  and  are 

C  put 
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put  into  Motion,  whether  it  be  by 
Nature  or  Art,  there  Fluidity  takes 
place  :  And  how  this  may  be  effect¬ 
ed  by  the  Force  of  Fire,  is  eafie  to 
conceive.  For  whilft  the  Particles 
of  Fire  iniinuate  themfelves  into  the 
Matter  which  is  to  be  melted,  they  fo 
break  and  leparate  it,  that  there  is 
a  much  lefs  ContaCt  of  Parts,  and 
conlequently  a  weaker  Cohelion, 
And  this  Cohelion  may  be  fo  far 
weakned,  by  dimimfhing  the  de¬ 
gree  of  ContaCt,  as  not  to  keep  the 
Parts  from  Hiding  oyer  one  another, 
or  running  into  a  Fluid,  juft  in  the 
fame  manner  as  Bones  are  reduc’d 
into  a  Fluid  Mafs,  like  Broth,  in 
‘Tapin’ s  Digeftor. 

That  the  Parts  of  Bodies  may  be 
fo  divided  and  feparated  from  mu¬ 
tual  ContaCt  by  Fire,  is  evident  from 
the  Rarefa<Hiony  which  is  oblerv’d  in 
their  Fulion :  For  unlefs  the  Particles 
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’em  at  a  greater  diftance  from  one 
another,  and  thereby  leffen  their 
mutual  Contact,  there  wou’d  be  no 
Reafon,  why  they  ffiou’d  expand 
themfelves  into  a  larger  compafs. 
For  we  find  a  Plate  of  Iron ,  whilft 
red  hot,  does  not  only  increafe  in 
Bulk,  but  in  Length  too.  The  fame 
thing  may  be  obferv’d  in  Calcining  of 
Copper.  In  like  manner  roafted  Pielh 
fwells  a  little,  efpecially  when  the 
Skin  is  not  taken  oil,  as  in  Pigs, 
For  in  all  thefe  Infiances,  the  Parti* 
eles  which  the  Fire  has  feparated, 
take  up  a  larger  Space. 

From  this  diilerence  of  Cohefion 
proceeds  all  that  V ariety  we  obferve 
in  the  Fufion  of  Bodies :  For  l’uch 
as  have  a  lefs  Contact  of  Parts  loom 
er  give  way  to  the  Fire,  and  lome> 
times  melt  away  by  the  warmth  of  a 
Vapour  only ;  but  others,  which  have 
a. Granger  Contact,  are  with  difficul¬ 
ty  diffolv’d,  Tis.  on  this  account 

C  a  Vege~ 
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Vegetables  are  very  ealily  melted, 
Minerals  flower,  and  Metals  flowed 
of  all.  And  of  the  laft,  thofe  where¬ 
in  the  Contact  of  Farts  is  lei’s,  as  in 
'Tin  and  Lead7  more  readily  give 
way ,  but  thofe  which  are  more 
Compact,  as  Gold  and  Silver ,  are 
not  overcome  but  with  a  violent 
Fire.  Now  if  the  Force  ol  Cohe- 
flon  was  proportional  to  the  Quan¬ 
tity  of  Matter,  or  to  the  Weight  ot 
Bodies,  we  might  from  Staticks  ac¬ 
count  for  all  the  Variety  which  occurs 
in  Fufion  ;  for  by  knowing  the  Spe- 
cifick  Gravity  of  a  Body,  we  fhou’d 
then  know  what  Force  it  requir’d 
to  melt  it.  But  becaufe  the  fame 
quantity  of  Matter  may  be  lo  va- 
rioufly  dilpos’d,  that  in  one  Body 
there  fhall  be  a  much  greater  Con- 
tad:  than  in  the  other,  tho’  the  Gra¬ 
vity  be  equal,  or  even  lei’s,  at  the 
fame  time, /therefore  the  Force  of 
Cohefion  cannot  be  eftimated  by 

Gravity : 
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Gravity  :  Which  Experience  alio 
confirms.  For  Lead,  altho’  more 
ponderous  than  all  other  Metals,  ex¬ 
cept  Gold ,  yet  in  the  Fire  is  more 
eafily  melted  than  any  other,  t  o 
that  it  neceflarily  follows,  that  in 
this  Metal  there  muft  be  a  lei's  Co- 
hefion,  or  Contact  of  Parts,  how 
much  foever  it  may  exceed  others 
in  the  quantity  of  its  Matter. 

Bodies,  after  Fufion,  return  a- 
gain  into  a  folid  Mai's,  upon  their 
removal  from  the  Fire,  and  the 
Ceffation  of  the  Motion,  which  the 
Fire  produced  ;  becaufe  their  Par¬ 
ticles  are  brought  nearer  one  ano¬ 
ther,  by  their  Attractive  Force,  and 
fo  forc’d  to  unite.  Such  as  con iift 
of  Homogeneous  and  Unalterable 
Parts,  as  Wax,  Gums,  and  the  purer 
Metals,  recover  their  ancient  Form; 
for  when  the  fame  Texture  of  Parts 
remains  in  the  wdrole  Body,  it  muft 

of  courfe  reaffume  the  lame  Ap- 
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pe&faftce.  But  other  Bodies,  whofe 
Parts,  with  refpedt  to  Denhty  and 
Surface,  are  extremely  different 
from  one  another,  while  fome  are 
carry ’d  off,  by  the  force  of  the 
Heat,  and  others  are  chang’d,  as  to 
Figure  or  Polition,  muft  be  forc’d 
to  appear  in  another  Form  :  For 
they  can’t  recover  their  original 
Likenefs ,  unlefs  every  Particle 
cou’d  reinftate  it  felf  in  that  very 
Situation  it  had  before;  which  may 
be  hinder’d  infinite  ways,  as  may 
ea  lily  be  experienc’d  in  Heterogene¬ 
ous  Bodies,  luch  as  Vegetables ,  and 
all  Minerals ,  as  likewife  the  baleft 
fort  of  Metals.  After  this  manner, 
every  ‘plant  is  turn’d  to  Afhes ;  and 
Vitriol y  when  all  its  Mofture  is 
dry’d  away,  becomes  Chalcanthum: 
And  Clay,  by  the  heat  of  the 
Furnace,  hardens  into  Tiles  and 
Bricks. 


Therefore 
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Therefore  the  difference  which 
Is  obferv’d,  even  in  Homogeneous  Bo¬ 
dies,  after  Liquefaction,  is  no  way 
to  be  accounted  for,  but  from  the 
Changeablenefs  of  Surface  in  its 
Parts ;  for  thofe  Bodies,  whole  parts 
conftantly  retain  the  fame  Surfaces, 
never  lofe  their  Form  ;  but  others, 
by  having  the  Surfaces  of  their  Parts 
alter’d,  have  a  different  Texture, 
and  put  on  another  Appearance. 

Fluidity  being  in  this  manner  ex¬ 
plain’d,  Calcination  may,  without 
difficulty,  be  underftood ;  which,  in 
many  Inflances,  is  only  the  effect  of 
a  longer  Liquefaction.  For  when 
the  Fufion  is  longer  continu’d,  not 
only  the  more  fubtil  Particles  of  the 
Body  it  felf  fly  off, but  the  Particles  of 
the  Fire  likewife  do  inflnuate  them- 
felves  in  fuch  multitudes,  and  are  fo 
difpers’d  and  blended  throughout 
all  its  whole  Subftance,  that  the 
Fluidity,  which  was  firit  caus’d  by 
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the  Fire  can  no  longer  fubfift.  From 
this  Union  arifes  a  third  kind  of 
Body,  which  being  very  Porous  and 
Brittle,  is  eafily  reduc’d  to  Towder: 
For  the  Fire  having  penetrated  e- 
very  where,  into  the  Pores  of  the 
Body,  the  Particles  are  both  hin¬ 
der’d  from  mutual  Contact,  and  di¬ 
vided  into  minute  Atoms ;  fo  that 
they  are  eafily  reduc’d  to  the  fineft 
Powder.  After  the  lame  manner 
Shackfilver  expos’d  a  long  time  to 
the  Fire,  is  at  length  turn’d  to  a 
Calx. 

Fire  fo  divides  and  rarities  the 
Parts  of  Bodies,  which  are  Calcin’d, 
that  upon  a  fecond  Fufion  they  wil . 
yield  much  fooner  than  before,  as 
we  Experience  in  the  Calx  of  Lead; 
for  the  Force  of  Cohefion,  which 
fhou’d  refill:  the  Fire,  is  diminifh’d. 
So  Copper  and  Silver ,  which  confift 
of  lets  V  olatile  Parts,  require  a  very 
prong  Fire  to  make  them  Fluid :  But 

wheq 
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when  they  are  Calcin’d  with  Skill- 
mate,  are  melted  down  even  with  the 
Flame  of  a  Lamp.  In  like  manner 
Silver,  in  the  Luna  Cornea,  which  is 
made  of  the  Cbryftals  of  Silver,  Cal- 
cin  ’d  with  Spirit  of  Salt,  dilfolves 
like  Wax  at  the  Fire. 

This  Separation,  and  Rarefaction 
of  Bodies,  is  fufficiently  prov’d  by 
the  increafe  of  Weight,  which  is, 
during  Calcination,  owing  to  the 
Fire.  So  Lead,  and  all  other  Me¬ 
tals,  gain  in  their  Weight  by  Calci¬ 
nation  ;  for  if  an  Ounce  of  Lead  be 
reduc’d  to  a  Calx,  by  the  Flame  of 
Spirit  of  Wine,  it  will  increafe  above 
4  Scruple  in  weight. 

From  thefe  Experiments,  ’tis  ma- 
nifeft,  that  not  only  the  Parts  of 
the  Body  Calcin’d  are  much  broken 
and  rarify’d,  but  that  the  very  In¬ 
creafe  of  the  Weight  it  felf  proceeds 
from  the  Fire.  For  the  Gravity  of 
(Srude  Lead ,  if  compar’d  to  Water , 
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is  as  1 1 -  to  i ;  but  that  of  calcin’d 
Lead  is  as  9  to  i .  So  the  propor¬ 
tion  of  Calcin’d  Copper  to  Water ,  is 
but  5I;  but  that  of  Crude  is  8j. 
The  Proportion  of  White  Lead  to 
Le&d  itfelf  comes  out  ftili  lefs,  i.e. 
Subtriple.  Four  Ounces  of  Regulus 
of  Antimony ,  if  put  in  Fulion  for  an 
hour  and  a  half,  will  gain  two  Drams 
and  a  half ;  tho’  in  the  mean  time  a 
multitude  of  Effluvia  go  oft  in  Va¬ 
pours.  Lemery  obferves  fomething 
like  this  in  diftillirig  Spirit  of  Sa-> 
turn.  Plence  the  Abfolute  Gravity 
is  increas’d  indeed  by  Calcination, 
but  the  Specifick  is  leften’d ;  the 
Reafon  of  which  is  this,  That  the 
Particles  of  the  Body,  divided  by 
the  Fire,  and  feparated  from  mu¬ 
tual  Contact,  arediftus’d  into  a  larg¬ 
er  Bulk.  But  the  Particles  of  Fire, 
which  are  much  lighter  than  the 
Calcin’d  Body,  being  every  where 
mix’d  writh  it,  and  difpers’ci  through 

its 


its  Pores,  leffen  the  Specifick  Gra¬ 
vity,  and  increale  the  Abfolute. 

But  however  the  Particles  of  Bo¬ 


dies  are  divided  and  Separated  by 
Calcination,  fo  as  to  be  depriv’d  of 
their  ancient  Appearance,  yet  many 
Metals ,  and  fome  Minerals ,  whofe 
Parts  are  moftly  Homogeneous, 
don’t  feem  to  lofe  their  Nature 
with  their  Form,  for  Goldy  Silver , 
and  Q uichfilver ,  cannot  be  fo  de- 
ftroy’d,  by  all  the  Calcining  imagi¬ 
nable,  but  that  they  may  with  ve¬ 
ry  little  trouble  be  reviv’d.  So 
out  of  Salt  of  Tb?,  the  Tin  it  felf 
may  be  extracted  again  ;  Nay,  the 
Cals  of  Lead ,  the  moft  impure  of 
all  Metals,  returns  with  eafe  into 
its  original  Form.  Thus  too,  not 
only  the  Regulus ,  but  the  very  Sub- 
ftance  of  Antimony^  may  be  drawn 
both  from  the  Cals  and  Glaf.s  oi 
Antimony.  So  that  Calcination  s 
but  imperfeSly  perform’d  in  iuen 
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Bodies;  for  a  great  many  Particles 
leem  to  be  fo  little  chang’d  and  de¬ 
ft  roy’d,  that  as  loon  as  ever  they 
are  let  loofe  from  this  Artificial 
Combination,  they  reafifume  their 
Proper  and  Natural  Figure.  Nei¬ 
ther  fhou’d  we  omit  taking  notice 
of  what  is  of  the  greateit  moment 
in  all  Calcination,  that  thole  very 
Particles,  whole  Attractive  Force  is 
ftrongeft,  and  which  contribute  moft 
to  the  Cohefion  of  Bodies,  when 
Calcining,  fly  off,  and  evaporate 
during  Calcination  :  So  that  if  a 
great  Quantity  of  fuch  Particles 
fiiou’d  evaporate,  another  Body  of 
a  very  different  Form  may  fucceed. 
For  in  melting  Lead. ,  we  fee  the 
Fumes  rife  in  fuch  a  prodigious 
Cloud,  that  at  length  they  leave 
behind  nothing  but  a  Calx,  which 
has  no  manner  of  Refemblance  with 
that  Metal.  On  the  other  hand, 

if  Gold  and  Silver  be  calcin’d  after 

*  *  v 

the 
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the  common  method,  yet  they  ft  ill 
retain  their  ancient  Form,  becaufe 
lcarce  any  of  the  Particles  pafs  off 
in  Vapour.  And  indeed  the  Cor- 
pufcles,  that  exhale  in  a  Calcining 
Fire,  are  fuch  as  have  the  largeft 
Surface,  and  lea  ft  Gravity.  There¬ 
fore  Quickfilver ,  whole  Particles  we 
know  are  form’d  in  a  quite  contra¬ 
ry  manner,  is  with  the  greateft  dif¬ 
ficulty  reduc’d  into  a  Calx. 

But  nothing  can  more  confirm 
the  Account  we  have  given  of  Cal¬ 
cination,  than  the  Arguments  which 
are  drawn  from  the  Operation  it 
felf.  For,  in  order  to  its  fucceed- 
ing  well,  we  many  times  fitr  the 
Body  that  is  to  be  calcin’d  with  a 
Spatula,  or  ell’e  mix  it  with  fome- 
thing  elfe.  The  Defign  of  both 
thefe  Methods  is  to  make  the  Par¬ 
ticles  cohere  lefs  together,  and  to 
yield  more  eafily  to  the  Fire.  ’Tis 
evident,  from  what  has  been  fa  id  of 

Copper 
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Copper  and  Silver ,  how  much  fooner 
they  melt  by  the  heat  of  the  Fire, 
when  Sublimate  is  added  to  ’em- 
d  he  Reafon  of  this? hoenomcnon  may 
be  deduc’d  from  the  Nature  of 
Quickfilver ,  out  of  which  Sublimate 
is  made.  It  is  manifeft  from  Ex¬ 
periments,  that  Quickfilver  will  rea¬ 
dily  unite  with  almoft  any  Body  ; 
which  plainly  proves,  that  it  has 
a  very  lirong  Attractive  Force. 
Therefore  thefe  Particles,  when 
mix’d  with  Copper  or  Silver ,  inaf- 
rnuch  as  they  exceed  in  an  At¬ 
tractive  Force,  eaufe  the  Particle.? 
of  either  Metal  to  attract  one  ano¬ 
ther  lei’s ;  and  by  that  means  the 
Force  ot  Cohelion,  which  was  before 
in  the  Copper  or  Silver ,  is  abated, 
and  grows  weaker.  For  the  greater 
the  Energy  of  Attraction  in  the 
Spuichfilver  is,  the  more  is  that  of 
the  Metalline  Particles  dimimlh’d. 
Hence  when  upon  the  Addition  of 
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Jfiuiclfilver ,  the  force  of  Cohefion 
in  thefe  Metals  is  lelfen’d,  they 
will  be  the  more  ealily  brought  to 
Fufion.  What  has  been  faid  of 
Mercury ,  holds  good  in  Salts.  For 
Sulphur ,  becaufe  it  abounds  with 
Saline  and  very  Attractive  Par' 
tides,  performs  the  fame  thing 
in  the  Calcining  of  Copper ,  and  in 
the  Making  of  Crocus  Martis ;  for 
by  the  admilfion  of  thefe  Sulphu¬ 
reous  Particles,  the  Fire  is  not  only 
augmented,  but  the  very  Texture 
of  the  Iron  it  felf  is  divided  and 
open’d,  in  the  manner  we  have 
(hewn,  and  melts  down  in  Drops. 
This  Calcination  of  Iron ,  the  Chy- 
mifts  have  given  a  peculiar  Name 
to,  and  call’d  it  Granulation.  For 
thefe  two  Metals  have  this  lin¬ 
gular  Property,  that  unlefs  mix’d 
with  Sulphur,  or  fome  fuch  thing, 
they  can’t  ealily  be  put  into  Fufion. 
Tis  for  the  fame  Reafon  Iron  is 

Calcin’d 
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Calcin’d  with  Sal  Armomac ,  in  or¬ 
der  to  Extract  Mynficth’ s  1  inclure : 
So  the  Glafs  of  Antimony ,  and  Cro¬ 
cus  Metallorum ,  are  calcin’d  in  a 
much  fhorter  time,  it  you  add  ei¬ 
ther  Common  or  Bay  Salt.  Like- 
wife  Gold  and  Silver  cannot  be  re- 
.duc’d  into  a  CVx,  if  the  Texture 
of  the  Metal  be  not  open’d  by 
Tome  Saline  Spirit ,  or  Mercury ;  for 
which  Reafon  the  Refiners  ufe  Bo¬ 
rax^  and  other  Salts,  for  the  quicker 
melting  of  the  Oar.  Laftly,  The 
Ufe  which  Calcination  lerves  for, 
agrees  exadly  with  what  we  have 
advanc’d  :  for  Bodies  are  firft  Cal¬ 
cin’d,  that  they  may  be  the  better 
fitted  for  other  Operations.  There¬ 
fore  we  calcine  Vitriol ,  that  the 
Oil  and  Spirit  may  be  the  eafier  Di- 
ftill’d  from  it :  And  we  melt  Tar¬ 
tar  and  Iron ,  that  we  may  extract 
their  Tinctures  by  Bigefiion.  For 
by  Calcination  the  Particles  of  Bo- 
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dies  are  made  to  cohere  much  more 
loofely  with  one  another  ;  and  up¬ 
on  that  account,  become  more  con¬ 
venient  for  any  manner  of  Die. 

To  Calcination ,  belongs  Vitrijica - 
non ;  which  Word  is  properly  ap- 
ply’d  to  thofe  Bodies,  that  are  Pel¬ 
lucid,  like  Glafs ,  after  the  Calcina¬ 
tion  is  over  ;  to  perform  which,  a 
longer  and  more  vehement  Fire  is 
requir’d.  Therefore  in  the  making 
of  Glafs  of  Antimony ,  a  previous 
Calcination  is  neceflary.  From  hence 
proceeds  the  Homogeneous  Texture, 
which  is  as  Effential  a  Qualification 
in  Pellucid  Bodies,  as  a  Rectilinear 
Pofition  of  Pores.  For  by  the  ap¬ 
plication  of  Fire ,  the  Heterogeneous 
and  more  Volatile  Corpul'cies  are 
diffipated,  which,  by  the  infinite 
Number  of  Refractions  they  make, 
very  much  weaken,  and  almoft  ex- 
tinguilh  the  Rays  of  Light :  Thofe, 
in  the  mean  while,  which  partake 

;  D  of 
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of  the  lame  Nature,  i.  e.  thole  which 
are  dcnfe  and  fiCfi  being  left  be¬ 
hind,  unite  clofely  together  ;  fo 
that  there  being  a  like  Conforma¬ 
tion  of  Parts,  on  every  fide,  which 
way  loever  you  expofe  it,  this  cal¬ 
cin’d  Matter  equally  attracts  and 
tranfmits  the  Rays  of  Light.  Thus 
by  a  long  Fufion,  which  throws  off 
the  lighter  and  more  drofiy  Par¬ 
ticles,  Common  Glajs  is  made  *. 
This  account  of  Vitrification ,  as  it 
confirms  our  Method  of  Reasoning, 
fo  ’tis  alfo  evinc’d  by  Staticks.  For, 
upon  Examination,  you’ll  find,  that 
Common  Glajs  much  exceeds  in  Gra¬ 
vity  that  Mixture,  out  of  which  it 
is  made.  Likewife  Experiments, 
which  are  made  to  ihew  the  Spe- 

i  .  — «...  ...  ..—I.  ■  j  inmarMi  t  ■  r  m  i  i  iwxj__i— 1_ U i _ i i_u_ i 

* Soda ,  which  is  Call’d  'Cali,  runs  very  freely 
into  a  Glaffy  Subfiance,  by  bare  Incineration  j 
for  that  Plant  abounds  with  a  quick  and 
pungent  Salt,  fo  that  I  con’d  extraft  a  great 
quantity  of  a  very  fharp,  and  almoft  cauftick 
juice,  without  Fire,  from  the  Sfanijh  Soda , 
efpedially  that  which  grows  near  jflicant. 

eifick 
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cifick  Gravity  of  Bodies,  plainly  r^. 
prove,  that  Glafs  of  Jlntimony  is  hea¬ 
vier  than  Antimony  it  lelf ;  becaufe 
the  lighter  Particles  evaporate  du¬ 
ring  Calcination. 

Decripitation ,  and  Detonation ,  are 
by  the  Chymiits  commonly  plac’d 
under  Calcination  j  the  one  is  almoft 
peculiar  to  Common  Salt ,  the  other 
to  Nitre ,  when  they  are  mix’d 
with  Sulphureous  Minerals.  But 
they  multiply  Words  to  no  putpofe, 
fince  there  is  no  manner  of  diffe¬ 
rence  in  the  Operation.  For  how¬ 
ever  Salt  crackles ,  and  Nitre  bounces , 
during  the  Operation,  (by  reafon 
of  the  Rarefadion  and  Impetus  of 
the  inclos’d  Air)  hill  each  of  ’em 
is  calcin’d  after  the  fame  manner. 
There  is  alfo  another  fort,  which  is 
made  by  Menjlruums but  becaufe 
this  is  more  properly  call’d  Corrofion^ 

We  lhall  refer  it  to  its  proper  place. 
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The  Third  Ledure 


Of  filiation. 

Iftillation ,  or  as  others  perhaps 
not  improperly  call  it,  Hit - 
mid  Sublimation ,  is  the  Afcent  and 
Elevation  of  Particles,  which  after¬ 
wards  defcend  again  in  the  form  of 
Drops. 

This  Afcent  of  Fluids  is  chiefly 
promoted  two  ways ;  fir  ft ,  upon  ac¬ 
count  of  their  Specihck  Levity  ; 
and  ft econdly ,  by  Impulfe. 

The  fir  ft  way  of  Elevation  is 
manifeft  from  this  Lemma,  (viz.) 
I  hat  ‘Particles  of  Bodies ,  which  fwim 
in  any  Fluid ,  if  they  are  fpecificaUy 
lighter ,  muft  be  born  upwards  by  that 
Fluid.  Therefore  frnce  BiftilTd  Li' 
quors  are  carry ’d  upwards  through 
the  Air,  we  are  to  enquire  how  they 

can 
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can  be  made  fpecifically  lighter  than 
the  Air.  Now  a  Fluid  may  be 
fpecifically  lighter  than  another, 
when  under  a  larger  Bulk,  it  has 
an  equal,  or  a  lefs  Gravity.  Ac¬ 
cording  to  this  Proportion  the  Bulk 
of  the  Fluid  ought  to  be  increas’d  in 
2 Jif illation  :  And  how  eafily,  by  the 
help  of  Fire,  it  may  be  increas’d,  or, 
which  is  the  fame  thing,  rarefy d, 
one  who  is  but  tollerably  vers’d  in 
Phy licks  may  comprehend.  And 
whoever  has  but  oblerv’d  a  Ther¬ 
mometer ,  a  Clipping  Glafs ,  or  Boiling 
Water ,  muff  be  fenfible,  how  great  a 
quantity  of  Air,  or  poffibly,  of  fome 
more  fubtil  Matter,  there  is  con¬ 
tain’d  in  almoft  all  Fluids,  and 
what  a  Force  there  is  in  Pleat  to 
rarefie  it  ■:  At  lead,  thole  prodigious 
Fumes,  which  rife  in  the  Receiver , 
upon  Bi filling  Vitriol^  do  fuffici- 
ently  prove  it.  For  RarefaShon  is 
nothing  but  the  fame  quantity  of 

D  3  Matter 


Matter  diffus’d  into  a  greater  Space; 
fo  that  the  fame  Weight  remains, 
rho’  the-  Bulk  grows  much  larger. 
From  whence  ’tis  plain,  there,  muff 
be  a  greater  Number  of  Pores  in  the 
rarefy ’d  Body,  which  are  either  in¬ 
ti  rely  void  of  all  Matter,  or  at  lead 
of  fuch  Matter,  as  hath  any  confider- 
able  Gravity.  A  very  clear  In¬ 
stance  of  this  we  have  in  the  An  it 
felf,  which  we  know,  by  Experi¬ 
ments  of  the  An  Tump,  has  been 
rarefy ’d  to  almoft  an  infinite  degree. 
Having  gone  thus  far,  in  explaining 
this  matter  ;  we  are  now  only  to 
find  out,  what  Proportion  ot  Rare- 
faction  is  Sufficient  to  produce  this 
Specifick  Levity.  And,  that  the 
matter  may  be  let  in  a  clearer 
Light,  let  us  begin  with  the  fim- 
pleft  Bodies,  and  take  our  firft  In¬ 
fiance  from  Water.  Tis  known  by 
Computation,  that  the  Proportion 
of  the  Specifick  Gravity  of  W 'iter , 
*  '  '  to 
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to  that  of  Air,  is  fomething  more 
than  800  to  1 .  Since  therefore 
Similar  Spheres ,  or  Solids ,  are  the 
Cubes  of  their  ‘Diameters ,  and  the  Spe- 
cifick  Gravity  decreafes  reciprocally, 
in  the  very  fame  Proportion  as  the 
Cubes  of  their  Diameters  increa  fe, 
in  order  to  make  a  Particle  of  JVater 
lighter  than  a  Particle  of  Air,  no 
more  is  neceffary,  than  to  rarehe  it 
’till  its  Diameter  become  'Ten  times 
greater,  which  in  this  cafe  is  but  a 
very  fmatl  degree  of  Raref 'action .  For 
the  Cube  of  the  Diameter,  in  a  Par¬ 
ticle  fo  rarefy ’d,  is  1000.  If  the 
Diameter  be  made  Eleven  times 
greater,  the  Cube  will  be  1331  • 
and  if  Twelve ,  1728,  So  that  JVaf 
ter ,  when  rarefy’d  but  Twelve  De¬ 
gree. r,  will  be  above  doubly  lighter 
than  Air.  And  if  the  Rarefaction 
be  carry’d  on  farther,  we  can  eafily 
coiled!,  from  the  increafe  of  the 
Numbers,  that  a  Particle  of  JVater 

D  4  may 


[  4°  ] 

may  be  made  almoft  infinitely  lighter 
than  Air.  And  that  we  may  bring 
this  a  little  nearer  to  our  prefent 
Purpofe,  ’tis  manifeft,  that  the  Fde- 
vation  of  Bodies,  equally  fluid  and 
heavy,  is  always  proportionable  to 
their  different  Aptitude  to  be  rare¬ 
fy ’d  ;  that  is,  they  afcend  quicker 
upon  the  Application  of  any  Force, 
the  more  Sufceptible  they  are  of 
Rarefaction ;  but  in  Bodies,  whofe 
Aptitude  to  be  rarefy ’d  is  equal, 
the  time  of  Afcent  is  to  be  deter¬ 
min’d  by  their  Spcafck  Gravity :  So 
that  the  time  of  Elevation,  in  Bo¬ 
dies  diftill’d  after  this  manner,  is  in  a 
Compound  Proportion  of  their  Rare¬ 
faction  and  Specifick  Gravity.  This 
exactly  agrees  not  only  to  Theory, 
but  to  Experience,  without  which 
Theory  alone  is  not  to  be  regarded. 
For  by  the  fame  Degree  of  Heat, 
Spirit  of  m  ne^  Spirit  of  Sal  Arno- 
niac ,  prepar’d  with  Quick  Lime , 

(iiirdi 
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flilTd  Waters ;  the  Gravity  of  all 
which  is  lefs,  and  their  Rarefadion 
more  eafie,  than  of  common  Water, 
are  drawn  off  proportionally  fooner 
by  the  Retort.  On  the  other  hand, 
Jcid  Sprits ,  fuch  as  the  Spirits  of 
Salt,  of  Ndre ,  and  of  Vitriol ,  tho’ 
they  begin  at  fir  ft  to  rife  more 

''  readily,  yet  require  longer  time 
to  carry  ’em  off  into  the  Recei¬ 
ver  than  Water  it  felf  does.  For 
tho’  the  Rarefaction  of  Water  be 
lefs,  yet  ’tis  not  fufficient  to  anfwer 
to  the  Gravity  of  thofe  Iduids.  Al¬ 
ter  the  fame  manner  the  Particles 
of  Vegetables  and  Animals ,  whofe 
Texture  is  rarer,  and  confequent- 
ly  makes  ’em  fpecihcally  lighter, 
more  eafily  afcend,  than  the  Par¬ 
ticles  of  Minerals  or  Metals.  We 
may  here  alfo  obferve,  that  a  Body, 
when  diflilTd ,  is  always  thinner  and 
more  fubtil,  than  the  Crude  one, 
from  which  it  was  difciWd.  So 
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Roje  Water  has  a  lefs  Confidence 
than  the  Juice  of  Rofes ,  and  is  lefs 
ponderous ;  and  thus  Rectify  d.  Sjn- 
1  ltd  have  a  lefs  Specifck  Gravity 
than  thofe  which  have  but  once 
•3-pafs’d  the  Fire*. 

But  the  Cafe  is  otherwife,  when 
we  ufe  AbfiraSlion  in  Diftilling :  For 
Inftance,  'DithWd  Rmegar  is  hea  vier 
than  Crude ;  for  in  this  Operation 
we  leave  a  Liquor  behind  laturated 
with  Saline  Particles,  whilft  ail  the 
P blcgmatick  Part,  whofe  Gravity  is 
lefs,  is  carry ’d  off.  The  fame  thing 
we  conftantly  oblerve  in  what  they 
call  the  Dephlegmation  of  Acid  Spi¬ 
rits. 

II.  Not  only  Spcafck  Levity  ferves 
to  elevate  Bodies  in  Diftillation,  but 
an  External  Impuje  alio  may  caule 
their  Afcent.  The  Impulfe,  which 
we  have  to  do  with  in  this  place, 
comes  from  the  Fire;  whole  Parti¬ 
cles,  tho’  they  are  extremely  fmall 

and 
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and  light,  yet  ’tis  demonftrable  by 
Mechamcks ,  that  they  may  raile 
Bodies  much  heavier  than  them-: 


felves,  by  acting  upon  them  with 
a  certain  degree  of  Force.  For 
fince  the  Moment  of  a  Body ,  or  that 
Force  ly  which  it  acis  upon  another , 
is  in  a  Compound  Ratio  of  the  Quan¬ 
tity  of  Matter ^  and  the  Celerity ;  the 
Celerity  may  be  fo  increas’d,  as  to 
give  a  iufficient  Force  to  the  Body, 
tho’  the  Quantity  of  Matter  in  it  be 
never  fo  irnall.  Let  us  therefore 
fuppofe  fome  heavy  Body  to  de- 
fcend  with  no  other  Moment,  than 
what  it  receives  from  its  own  Gra¬ 
vity  ;  in  this  cafe  then  the  Air, 
which  is  much  lighter,  may  be 
mov’d  with  that  Celerity,  as  not 
only  to  fuftain  that  Body,  but  to 
mount  it  up  higher.  And  the 
more  rapid  the  Impetus  of  the  Air 
is,  or  the  Surface  of  the  Body  more, 
diffus’d,  the  higher  and  fwifter  will 

the 
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the  Elevation  be  :  Juft  as  we  fee 
Sheets  of  Lead  are  fometimes  torn 
away  entire  by  the  Wind,  and  car¬ 
ry  \i  aloft  through  the  Air.  In  like 
manner  Fire,  tho’  it  be  a  Body  made 
up  of  very  minute  Particles,  may 
be  mov’d  with  that  Rapidity,  as 
to  acquire  and  communicate  what 
Force  you  pleafe  towards  removing 
any  Obftacles.  And  this  we  daily 
Experience  in  innumerable  Inftan- 
ces,  but  in  none  more  than  in  Gun- 
■  powder.  When  therefore  the  Mo¬ 
ment  of  Fire  is  augmented,  in  the 
Manner  we  have  Explain’d,  fo  as  to 
exceed  the  Force  of  the  diftill’d  Bo¬ 
dy,  it  will  remove  it  from  its  for¬ 
mer  Situation  ;  or  what  is  here  the 
fame  thing,  becaufe  the  Direction 
of  its  Motion  tends  upwards,  will 
carry  it  up.  Thus  Particles,  fpecifi- 
caliy  heavier  than  the  Air,  which  is 
contain  d  in  the  Retort,  as  we  know 
thofe  of  Acid  Spirits  are,  afeend  by 

a  more 
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a  more  violent  Impulfe  of  the  Fire 
us’d  in  i DiftiUation . 

Another  thing,  which  contri¬ 
butes  very  much  to  this  Purpofe, 
is,  that  the  lame  Quantity  of  Mat¬ 
ter  is  elevated  lb  much  the  ealier,, 
in  proportion  as  the  Surface  is  en¬ 
larg’d  ;  for  the  more  this  is  diffus’d, 
the  more  Particles  of  Fire  it  re- 
cives;  and  lb,  having  this  united 
Force  to  drive  it  up,  it  more  ealily 
afcends.  .  So  that  by  the  fame  De¬ 
gree  of  Fire  Bodies  wdll  not  equally 
rife,  tho’  they  be  equally  heavy,  if 
there  be  that  difference  in  their  Sur¬ 
faces  we  have  been  lpeaking  of. 
The  Air  alfo  has  no  final!  fhare 
in  this  bufinefs  of  Impulfe  ;  for,  be¬ 
ing  rarefy  d  by,  the  Fire,  it  is  not 
only  impeli’d  upwards  it  felf,  but 
carrier  other  Particles  up  with  it. 
And  we  may  learn  by  a  very  fami¬ 
liar  Experiment,  what  Impetus  Bo¬ 
dies  fo  rarefy ’d  exert.  Water,  for 

Inftance 
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tnftance,  over  a  Fire  cannot  be  heat* 
ed  but  to  a  certain  Degree ;  for 
when  it  has  once  well  boil’d,  it  can 
never  be  made  hotter;  yet  the  fame 
Water,  if  it  be  fh-ut  up  in  ‘Papin  s 
! Pigejlor ,  will  grow  exceflively  hot. 
And  if  a  piece  of  red-hot  Metal  be 
flung  into  cold  Water,  it  will  occa- 
flon  much  the  fame  Explolion,  as 
we  obferve  in  Guti'pcrfidcr .  But  no¬ 
thing  does  fo  plainly  (how  the  Force 
of  rarefy ’d  Air,  as  the  Engine  by 
which  Mr  .Savery  has  taught  us  to 
draw  up  Coals  out  of  the  Pits. 
Whoever  confiders  well  thefe  Three 
things,  and  what  may  be  effected 
by  them,  viz.  Specif ck  Levity ,  an 
Impelling  Force ,  and  the  Extent  of 
the  Surface ,  and  how  many  Ways, 
and  in  what  Proportions  all  of  them 
may  be  chang’d,  will  very  eafily 
account  for  all  the  Variety,  which 
is  found  in  this  Procefs  of  LiJliUa - 
tion. 


It 
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It  muft  be  obferv’d,  that  where- 
ever  Specif ck  Levity ,  or  RarefaClion 
has  any  place  in  Diftillation ,  there 
Impulfe  concurs  too;  for  the  Fire 
equally  does  both  at  the  fame  time : 
So  that  a  lefs  degree  of  Rarefaction 
is  fufficient  to  elevate  Bodies,  than 
what  we  before  affign’d.  But  in 
thole  Bodies,  which  are  rais’d  by 
Impulfe ,  ’tis  not  necelfary  that  Rare¬ 
faction  Ihou’d  concur ;  for  fometimes 
there  is  no  RarefaClion  at  all .  There 
is  alfo  another  difference  between 
Rarefaction  and  Impulfe ,  that  very 
much  favours  our  account  of  Diftil 
lation ,  that  a  more  gentle  Fire  may 
ferve  for  Diftilling  fuch  Bodies  as 
are  elevated  by  means  of  their  Rare¬ 
faction  :  But  thole,  which  are  rais’d 
by  Impulfe  only,  require  a  very  in-* 
tenfe  Heat. 

As  to  what  concerns  the  different 
Method  of  performing  this  Opera¬ 
tion,  there  are  generally  two  ways 

we 
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we  ufe  in  Dijliliatum.  For  ’tis  ei¬ 
ther  Right ,  or  Oblique ;  the  latter 
is  done  by  the  Retort ,  and  the  for¬ 
mer  by  th ejUlembick.  There  is  but 
little  difference  in  the  Manner  of 
both  thefe,  excepting  only  that  the 
Right  TJiflillation  has  this  peculiar 
Property,  that  whatever  is  Diftill’d 
by  it,  is  form’d  after  the  Refem- 
blance  of  Ram.  For  as  the  Watry 
Vapours,  drawn  by  the  Sun’s  Heat 
from  the  Earth  and  the  Sea,  and  l'o 
rarefy ’d,  as  to  become  fpeciticaily 
lighter  than  Air,  al’cend,  and  are 
condens’d  into  Clouds;  but  after¬ 
wards,  growing  heavier  than  the 
Air,  defcend  by  their  own  Weight, 
and  fo  diftil  down  by  Drops  in  the 
form  of  Rain.  So  the  very  fame 
Realoning  holds  in  the  jUcmbick. 
The  Fluid  Particles  of  the  Body  in 
Diftillation  are,  by  the  Force  of  the 
Fire,  as  has  been  explain’d  before, 
prels’d  out  and  ,  elevated  upon  the 

account 
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account  of  the  RarefaSion  and  Irn- 
pulfe  they  undergo,  to  the  top  of 
the  Alembick ,  in  the  form  of  Va¬ 
pours  ;  where  being  refilled  and 
repell’d,  and  condens’d  by  the  ex¬ 
ternal  Cold,  they  fo  unite  with  one 
another,  that  by  the  Force  of  their 
Specified.  Gravity ,  they  defcend  a- 
long  the  Internal  fides  of  the  Alem- 
bicky  from  whence  they  are  convey’d 
into  the  Neck,  as  it  were  through  a 
Canal.  The  fame  Explication  is  to 
be  apply’d  to  Oil  of  Sulphur ,  made 
by  the  BeU.  In  diddling  Oils,  and 
fometimes  Spirits ,  they  apply  to  the 
Neck  of  the  Alembicky  a  long  Pipe, 
turning  and  winding  like  a  Serpent, 
which,  by  palling  through  a  Veffel 
of  Cold  Water,  keeps  the  Vapours 
from  flying  off,  and  condenfes  them 
fooner  into  Drops. 

There  is  another  fort  of  Diftil- 
lation  mention’d  by  Authors,  which 
is  by  Defcent ;  where,  when  the  Par- 

E  tides 
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tides  of  the  Bodies  are  feparated  by 
the  Force  of  the  Fire  in  the  upper 
Veflfel,  fuch  of  ’em,  which  are  more 
fluid,  diftil  into  the  lower  Veflfel : 
Familiar  Inftances  of  which  we  have 
in  extraBivgTitch ,  and  making  Roje 
Water.  But  becaufe  ’tis  almoft  ba¬ 
il  ifli’d  from  the  Cbymifis  Elaborate¬ 
ly,  we  (hall  not  confider  it  in  this 
place. 

But  the  Reafon  why  fometimes 
the  Rights  and  lbmetimes  the  Oih 
toque  ! ■Diftillation  is  moft  convenient,- 
muft  be  deduc’d  from  the  Nature 
and  Texture  of  the  Body,  which  is 
to  be  diftill’d.  Right  Thfiillation  is 
us’d  when  the  Texture  of  the  Body 
is  fuch,  as  allows  of  an  ealie  A  (cent : 
Of  this  laft  kind  are  Vegetables. 
Other  Subftances,  which  confift  ol 
heavier  Particles,  give  way  but  (low¬ 
ly  to  the  Fire,  and  cannot  be  rais’d 
to  the  Top  of  th eJllcmbick ;  fuch  are 
almoft  all  Aimer als  and  Aletals  ,  and 
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thele  therefore  are  oniy  capable  of 
Oblique  Rijhllation. 

The  Right ,  being  the  more  gentle 
Operation,  belongs  to  thofe  Bodies 
only,  which  are  eafily  rarefy ’d ;  but 
the  Oblique  is  defign’d  for  the  moft 
part  for  fuch  as  can’t  be  elevated 
without  a  ftrong  Impulfe;  which  ac¬ 
cordingly  is  the  only ; Diftillation. ,  we 
make  in  the  Reverberatory. 

We  may  obferve  in  RifiiUaiion. 
what  feldom  or  never  happens  in 
Calcination ,  that  the  dihili’d  Matter, 

.7  j 

tho  drawn  from  folid  Bodies,  fuch 
as  V itrtol ,  Haris  Horn ,  and  Bonesy 
never  returns  into  its  former  State 
but  continues  in  the  form  of  a  Fluid. 
Any  one  that  reflects  upon  what  has 
been  laid  concerning  Cohefion  and 
Fluidity,  under  the  Head  of  Calci¬ 
nation^  will  eahly  underhand  what 
Caufe  this  may  be  alciib’d  to.  For 
mRiftillation ,  not  only  the  finer  Parts 
are  divided  from  the  grofs,  but  they 

E  a  are 


[  5*  1 

are  entirely  abstracted  from  the  Uni' 
on  of  others,  and  lie  in  a  Body  by 
themfelves.  So  that  the  DiltilFd 
Liquor,  being  nothing  elfe  but  a 
Colledion  of  Fluid  Parts,  muft  ah 
ways  of  neceffity  retain  its  Flui¬ 
dity. 

1  doubt  not  but  you  have  obferv’d, 
that  there  is  a  difference  in  the  Ede' 
vation  of  the  ‘Phlegm ,  which  in  iome 
Experiments  riles  before  the  Spirit, 
and  in  others  after  it.  The  one  is 
remarkable  in  diftilling  the  Acid 
Spirits  of  Vitriol,  Salt ,  and  Nitre; 
the  other  in  diftilling  Burning  and 
Ur  mows  Spirits ,  as  thole  of  Vine,  and 
of  Sal  Armomac.  Tho’  the  Reaion 
of  this  Variety  may  be  deduc’d  from 
what  has  been  faid,  yet  it  may  not 
be  arrtils  juft  to  touch  upon  the  Ex¬ 
plication  of  it  here.  Eiow  this  a- 
rifes  intirely  from  the  Specihck 
Gravity  of  the  Fluids ;  for  if  we 
make  the  Experiment,  we  lhall  find 

Phlegm 
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*. Phlegm  is  fpecifically  lighter  than 
thole  Acid  Spirits,  and  heavier  than 
the  Urinous  and  the  Burning  *.  Since"7^-3 
therefore  the  Levity  of  Bodies  caufes 
them  to  al'cend  looner,  it  is  very 
plain  why  there  fhou’d  be  fuch  Va¬ 
riety  in  the  afcent  of  Phlegm.  Nor 
does  it  any  way  contradict  what  we 
have  advanc’d,  that  in  the  2 
tion  of  Animals ,  as  of  Harts  Horn , 
Hiper  s,  and  Human  Skull,  the  Phlegm 
comes  off  before  the  Spirit,  tho’  the 
Spirit  is  lighter  than  the  Phlegm. 

For  we  muft  take  notice,  that  the 
Salts  and  Spirits  of  Animals,  thole 
efpecially  which  are  contain’d  in 
Bones  and  Horns,  are  lock’d  up  and 
confin’d  in  certain  little  Cells,  which 
muft  be  firft  broke  open,  before  they 
can  be  at  liberty  to  afcend.  But 
the  Phlegm  being  diffus’d  every 
where,  even  in  the  Superficial  Parts, 
is  fooner  drawn  out,  and  carry’d 
off  by  the  Fire,  tho’  it  has  a  greater 

£  3  Specifick 
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Specifick  Gravity  than  the  Spirit. 
And  the  Truth  of  this  is  evident 
from  the  Second  Dijhllation  of  thefe 
Spirits ,  which  is  call’d  Rectification , 
for  here  the  Spirits  rife  before  the 
tTab.i  -Rhleomfi  being  freed  now  from  thofe 

O  7  O 

Cells,  which  confin’d  them  before. 

In  0z7r,  ’tis  very  particularly 
obfervable,  that  tho’  they  be  much 
lighter  than  Water ,  and  boil  and 
rarefy  fooner,  yet  (contrary  to  what 
is  generally  deliver’d)  they  are  not 
*  Tab.i.  fo  loon  elevated  by  the  Retort  A 
But  this  depends  on  the  various 
Texture  of  both  ;  for  the  Globules 
of  Water  cohere  more  laxly,  and 
therefore  more  eafily  buffer  therm 
felves  to  be  feparated.  But  the 
parts  of  Oil  are  fo  tenacious,  and  fo 

JL  '  ' 

link’d  to  one  another,  that  they 
cannot  be  divided,  and  carry ’d  up¬ 
wards,  unlefs  the  Impetus  be  very 
ftrong.  For  this  reafon  it  is,  that 
the  more  thofe  Oleofe  Liquors  are 

depriv’d 
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depriv’d  of  their  0/7,  with  fo  much 
the  more  facility  they  afcend,  as  we 
Experience  in  the  Spirit  of  Wine  and 
Turpentine. 

The  ufe  of  DijliUation  is  well 
enough  known  ;  namely,  that  the 
Liquid  Parts  may  be  leparated  frorp 
the  more  Com  pa  ft,  whether  they 
come  out  in  the  form  of  07,  ‘Phlegm , 
or  Spirit.  But  as  to  what  concerns 
the  Apparatus ,  in  this  Procefs,  and 
the  Mixing,  as  we  fometimes  do, 
another  Body  with  what  is  to  be 
Diftill’d,  will  come  more  properly 
under  our  Conlideration,  when  we 
treat  of  the  Doftrine  of  Sublimation. 
In  the  mean  time,  you  will  be  bet¬ 
ter  able  to  judge  of  the  Truth  of 
what  has  been  laid,  if  you  conjult 
this  Table  of  Rarejachon  *. 


The 
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The  Fourth  Lecture. 

Of  Sublimation. 

Sublimation  differs  very  little 
from  ‘Dijhllation ,  excepting 
that  in  ‘DijhUation  only  the  Fluid 
Farts  of  Bodies  are  rais’d,  but  in 
this  the  Solid  and  Dry  ;  And  that 
the  Matter  to  be  Diftill’d  may  be 
either  Solid  or  Fluid  :  But  Sublima - 
tion  is  concern’d  only  about  Solid 
Subftances. 

There  is  alfo  another  difference, 
namely,  that  Rarefaclion ,  which  is 
of  very  great  ufe  in  DijhUation ,  has 
hardly  any  room  in  Sublimation  ; 
for  the  Subftances,  which  are  to  be 
Sublim'd ,  being  Solid,  are  incapable 
of  RarefaSion ;  and  fo  ’tis  only  Im~ 
pulfe ,  which  can  raife  them.  It  be¬ 
ing  therefore  Impulfe  alone,  which 
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is  the  caufe  of  the  Afcent  of  Bodies, 
we  are  now  talking  of,  the  Nature 
of  this  Operation  may  be  clearly 
deduc’d  from  what  we  have  laid 

concerning  Impulfe. 

However  it  may  not  be  impro¬ 
per  to  enquire  a  little  more  nicety 
into  the  Reafon  of  fuch  a  Diverfity 
in  the  Elevation  of  Bodies,  why 
fome  do  afcend  with  a  gentle  Heat, 
and  others  are  not  to  be  rais’d  with 
the  moft  vehement  Fire.  And  fuch 
art  Enquiry  will  more  properly 
come  in  here,  becauie  this  Head 
contains  all  the  bufinefs  of  V olatihty 
and  Fixation,  concerning  which  to 
much  has  been  writ  by  the  Chymifts , 
and  fo  little  to  the  purpofe. 

Fixt  Bodies  are  fuch  as  abide  the 
Fire ;  Volatile ,  fuch  as  not  being  able 
to  endure  the  Fire,  are  rais’d  by  the 
Force  of  its  Heat.  We  will  there¬ 
fore  begin  with  the  firft,  and  explain 

the  Manner,  how  in  volatile  Suh- 
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fiances,  which  feem  to  be  of  the 
fame  Nature,  there  happens  to  he 
lb  great  a  Variety  and  Difference  of 
Elevation. 

The  caufe  of  this  Elevation  and 
Afcent  in  the  Particles  of  Bodies  is 
to  be  afcrib’d  to  the  Fire,  not  only 
on  the  account  of  Impulje ,  but  of 
another  Property  the  Fire  has, 
namely,  to  infinuate  it  felf  into  all 
the  Interftices  of  thefe  Bodies,  and 
thereby  break  the  Cohefion  of  their 
Parts,  fo  that  they  are  at  laft  di¬ 
vided  into  very  fmall  Parts,  if  not 
into  the  fmalleft,  which  Art  can  re¬ 
duce  them  into.  Particles  thus  fe- 
parated  and  divided,  lofe  much  of 
their  Gravity ,  as  we  took  notice  of 
before.  For  the  Gravity  of  the  fame 
Particle  decreafes  in  the  fame  Pro¬ 
portion,  as  the  Cube  of  its  Diameter 
is  leffen’d.  Let  us  therefore  take 
a  Body,  whofe  Diameter  is  12, 
and  its  Gravity  12.  If  then  its 

Diameter 
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Diameter  be  made  lefs  by- i,  (viz. 
ii.)  the  Gravity  of  that  Body  will 
be  only  9  i ,  or  thereabouts :  For 
1331,  which  is  the  Cube  of  the 
laft  Diameter,  bears  the  lame  pro¬ 
portion  to  94,  which  1728,  the 
Cube  of  the  fir  ft  Diameter,  does  to 
1  a,  the  Gravity  ot  the  Body.  But  it 
the  Diameter  be  reduc’d  to  1  o,  the 
Gravity  will  but  juft  exceed  6  ;  and 
if  it  is  diminifh’d  half,  that  is  to  6, 
then  the  Gravity  will  be  lefs  than  a. 
So. that  very  minute  Ccrpulcles, 
when  their  Diameter  is  leffen’d  as 
much  as  may  be,  have  icarce  any 
Gravity  at  all.  Therefore  when 
once  they  are  divided  after  fuch  a 
manner,  as  we  have  deicrib’d,  they 
are  very  eafily  tubhm’d. 

Nor  does  there  only  a  decreafe  of 
Gravity  follow  from  this  Divifion  of 
the  Particles  of  Bodies,  but  there  is 
another  thing  too,  which  is  the 
refult  of  it,  that  conduces  very 

much 
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much  to  quicken  the  Afcent :  And 
that  is,  the  Variety  of  their  Sur¬ 
faces  ’  For  the  Surface  of  a  Body 
decreafes  in  a  very  different  manner 
from  Gravity ,  only  as  the  Square  of  the 
- Diameter  is  Icjfend.  To  look  back 
therefore  upon  what  we  have  faid 
above,  where  the  Gravity  decreafes 
in  fuch  a  Series,  as  is  exprefs’d  by 
the  Numbers  1728,  1551,  1000, 
we  fhall  find  the  Diminution  of  the 
Surface  will  obferve  this  propor¬ 
tion,  viz.  144,  121,  100.  And 
when  upon  reducing  the  Diameter 
to  6,  the  Gravity  will  be  lefs  than 
o ,  the  Surface ,  will  Drill  amount  to 
56.  So  that  tho’  the  Gravity  of  a 
Particle  be  fo  leffen’d,  as  to  be  re¬ 
duc’d  almoft  to  nothing,  yet  there 
will  be  Surface  enough  left, which  will 
ferve  to  raife  it.  This  Argument, 
which  we  have  drawn  from  the 
Largenefs  of  the  Surface ,  and  which 
we  have  explain’d  by  Calculation, 

may 
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may  be  demonftrated,  as  it  were  to 
Senfe,  by  the  following  Experiment. 
If  Water  be  pour’d  upon  the  Filings 
of  Iron ,  and  a  little  Oil  of  Vitriol 
dropt  upon  it,  a  Fermentation  will 
prefently  arife,  and  you’ll  fee  that 
the  Globules  of  Air,  in  driving  to 
dilengage  and  extricate  themfelves, 
will  carry  up  with  them  fome  of  the 
Particles  of  Iron  to  the  Surface  of 
the  Water.  This  can  happen  upon 
no  other  account,  but  that  the  Pro¬ 
portion  of  Gravity  in  the  Filings  of 
Iron ,  is  very  fmall  in  refped  to  the 
largenefs  of  their  Sriface ,  and  there¬ 
fore  Iron  is  forc’d  upwards  by  a 
Body,  which  is  a  great  deal  fpecifb 
cally  lighter  than  it  felf.  But  how 
much  this  muft  contribute  to  a  more 
quick  Afcent,  has  been  in  general 
explain’d  already,  and  will  be  much 
more  evident  to  our  Senfes  trorri 
the  Sublimation,  Camghire ,  Benzoin , 
and  Arfemc ,  whofe  Particles  as  they 

cohere 
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cohere  but  loofely,  are  for  that 
Reafon  diffus’d  into  a  larger  *S«r- 
face ;  upon  which  account  they  are 
theeafiert  to  be  fiublim’d  of  any. 
Nay,  thefe  Solid  Particles,  upon 
account  of  their  Surface ,  will  fooner 
afcend  than  fome  Fluids.  So  Flower 
of  Sulphur  rifes  fooner  than  0z7,  not 
only  that  of  Fitnof  but  any  other, 
tho’  never  fo  light.  By  this  Contri¬ 
vance  of  Nature,  viz .  that  the  Gra¬ 
vity  of  Bodies  decreafes  in  a  Tripli - 
cate^  but  their  Surface  in  a  Duplicate 
Proportion  of  their  Diameters,  it 
comes  to  pafs,  that  Bodies,  which 
have  a  very  different  Gravity,  may 
be  rais’d  with  the  very  fame  Force. 
Rhus  the  Salts  ol  Hnimals ,  as  of 
Harts  Horn ,  Human  Bloody  of  Hiper r, 
&c.  being  compos’d  of  very  mi¬ 
nute  Corpufcles,  as  we  find  by  Ex¬ 
perience  in  difhlling  them,  do  eafily 
afcend,  becaule  the  Surface  in  them 
is  not  lefifen’d  fo  much  as  the  Gra~ 

vi  ty 
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v'lty  is.  And  the  Salts  of  Vegetables , 
as  of  Tartar,  and  Balfam^lkc.  which 
are  of  a  more  clofe  Texture,  by 
reafon  of  their  large  Surfaces,  are 
without  much  difficulty  rais’d.  T  he 
Corpufcles  alfo  of  Minerals  and  Me¬ 
tals ,  tho’  very  compact  and  heavy, 
do  in  fome  meafure  give  way  to  the 
Fire,  and  are  capable  of  being  lub- 
lim’d.  In  all  thefe  Inftances  the 
breadth  of  the  Surface ,  which  ex¬ 
poles  the  Particles  more  to  the  Im¬ 
petus  of  the  Fire,  is  the  reafon  why 
they  are  rais’d  with  as  much  eafe, 
as  if  their  Gravity  had  been  leflen’d 
by  diminilhing  their  Surface.  So 
that  Particles,  tho’  never  fo  diffe¬ 
rent  in  Weight,  may  be  equally 
rais’d  by  the  fame  degree  of  Heat, 
if  the  Proportion  of  their  Gravity 
be  reciprocal  to  that  of  their  Sur¬ 
faces.  From  what  has  been  thus 
at  large  explain’d,  we  may  ealily 
deduce  the  Reafon  of  all  that  Va¬ 
riety 


riety,  which  we  obferve  in  the  Vo* 
Utility  of  Bodies.  As  for  Fixation , 
wTe  need  not  fay  much  of  it,  fince  it 
is  owing  to  juft  the  contrary  Caufes. 
For  he  that  thoroughly  underftands, 
why  fome  Subftances  can  be  Sub- 
lim’d ,  in uft  of  courfe,  at  the  fame 
time,  apprehend  why  others  can’t. 

It  will  not  be  thought,  I  believe, 
a  Digreffion,  to  fay  lomething  con¬ 
cerning  Mercury.  Which,  tho’  the 
Bulk  of  its  Particles  be  extremely 
minute,  yet  becaufe  the  Surface  of 
’em  is  very  little,  and  Gravity  very 
confiderable,  is  very  difficultly  Jub- 
limd  by  its  felf ;  tho’  ’tis  errone> 
oufly  reckon’d  by  many  among  thofe 
Bodies,  which  are  molt  Volatile.  If 
we  mix  a  little  Lead  with  it,  ’twill 
rife  fomewhat  quicker :  For  by  this 
Contrivance,  the  Texture  is  fo 
chang’d,  that  the  Surface  is  en¬ 
larg’d  in  the  fame  Proportion  as 
the  Gravity  is  lelfen’d.  By  the 

fame 
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fame  Rule  Cinnabar ,  made  of  Anti - 
mony  and  Mercury ,  is  more  eafily 
lublim’d  than  the  foregoing  Mix¬ 
ture.  So  Mercunus  Bulcis  (in 
which  Composition  the  Acid  Salts 
are  mix'd  with  the  Mercury  in  al- 
moft  equal  Proportion)  rifes  ftill 
much  fooner.  And  Com  five  Subli¬ 
mate ,  where  the  Salts  thrice  exceed 
the  quantity  of  the  Mercury ,  rifeth 
l'ooneft  of  all.  And  upon  this  de¬ 
pends  all  that  Myftery  of  the  Chy - 
mijls ,  whereby  Volatiles  are 
and  fix'd  Bodies  volatiliz'd.  For  fir  ft 
of  all,  they  take  care  to  mix  with 
the  volatile  Body  one  that  is  fixfi 
and  which  will  endure  the  Fire,  as 
Acids  with  Urinous  Salts  j  by  this 
means,  the  Urinous  Salts  uniting 
with  the  Acids ^  form  new  Bodies, 
and  the  Gravity  and  Cohefion  of 
their  Parts  are  very  much  increas’d, 
and  therefore  don’t  fo  eafily  give 
way  to  the  Fire.  In  the  fame 

F  -manner 
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manner  volatile  Acid  Spirits  are 
hinder’d  from  rifing,  when  mix’d 
with  fix'd  Salts.  Nay,  thofe  very 
Bodies  which,  when  feparate,  do 
very  readily  afcend,  may  belo  blen¬ 
ded,  and  clofely  join’d  together,  as 
to  elude  the  Force  of  the  Fire,  upon 
account  of  their  Cohefion.  Of 
which  we  have  plain  Inftances  in 
Bezoar  and  Turbith  Mineral.  On 
the  other  hand,  in  order  to  make 
fix’d  Bodies  rife,  they  add  fome 
volatile  Subftance  to  them,  as  Sal 
Armoniac  to  Steel  and  Copper.  For 
by  this  Mixture,  the  Gravity  of 
the  Compound  is  lefs  than  that 
of  the  Metal ,  and  therefore  the 
Sublimation  is  eafier.  ’Tis  after 


& 


mp.  c/this  manner  that  Monfieur  Homber ^ 
the  i  r.  t  eac}ies  us  jo  niaPe  the  volatile  Salt  of 

1702!  Vitriol^  by  mixing  Borax.  In  fhort, 
volatile  Bodies  don’t  feem  to  differ 

r  .  ... 


from  fix'  dt)  any  otherwife,  than  that 
they  are  compos’d  of  much  more 
mmute  .Particles,  Volatility 
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Volatility  and  Fixation  feem  to 
regard  Salts,  more  than  other  Bo> 
dies.  Tho’  I  don’t  know  but  thole 
Salts  which  are  taken  lor  fixt,  are 
fuch  as  may  be  fublim’d  by  a  more 
violent  Fire,  or  by  length  of  Time. 
For  if  Calcin’d  Salt  of  Favtar ,  than 
which  none  is  accounted  more  fix' d^ 
be  kept  a  confiderable  time  in  a 
Vial,  it  will  cover,  and  as  it  were 
incruftate  the  Glals  Stopple  with 
Cryftals.  And  Mr.  Boyl  raifes  the 
fame  Salt  in  a  Retort,  by  a  particu¬ 
lar  Method.  And  the  lame  accu¬ 
rate  Obferver  in  Chymiftry  does  ve¬ 
ry  juitly  take  Volatility  and  FixatF 
on ,  not  fo  much  for  Abfolute ,  as  Re¬ 
lative  Things. 

But  perhaps  we  lhall  more  clear¬ 
ly  perceive  the  Truth  ol  what  has 
been  deliver’d,  if  we  do  but  exa^ 
mine  a  little  fome  Procell es,  which 
we  have  already  gone  through  in 
Thfilllation.  To  extract  Spirit  of 

F  a  Nitrey 
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Nitre,  we  mix  a  third,  part  or  more 
of  fome  kind  of  Bole  with  the  Salt- 
'Peter  ■  by  the  Addition  of  which 
not  only  the  Melting  of  the  Nitre  is 
prevented,  but  its  Cohefion  is  fo 
broken,  that  it  gives  way  with 
more  eafe  to  the  Fire.  After  the 
lame  manner  the  Spirit  and  Oil  of 
Amber  are  drawn ;  and  Common  Salt , 
which,  if  manag  d  as  the  Nitre  was 
wou’d  not  yield  its  Spirit,  unlefs  in 
a  Reverberatory  Fire ;  when  ’tis  di¬ 
vided  and  broken  with  Oil  of  Vu 
triol  and  Water ,  will  diftil  by  the 
warmth  of  a  Sand  Furnace  only.  So  if 
Wc iter  be  pour’d  upon  Sal  Armomac 
the  Particles  will  be  fo  loofen’d  and 
disjoin’d,  that  the  Spirit  will  fooner 
come  off.  By  a  like  method,  when 
we  extra  61  th  efweet  Spirit  of  Salt,  or 
.Nitre,  the  Saline  Liquor,  by  the 
Mixtuie  of  Spirit  of  W me,  is  made 
both  lighter,  and  more  apt  to  rare- 
fy,  and  the  Salts  themfelves  are  re- 
'•  ■  ~  duc’d 
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duc’d  into  fmaller  Particles,  from 

whence  follows  a  more  expeditious 
Afcent. 

Thus  we  have  explain’d,  in  fome 
meafure,  thofe  Operations  of  Chy- 
miftry,  which  belong  to  the  Oafs  of 
‘Dijfociation.  Concerning  which 
we  may  make  this  general  Remark^ 
That  tho ,  during  the  Operation  it 
felf,  we  may  feem  as  if  we  intended 
rather  to  compound,  than  feparate  Bo¬ 
dies,  as  when  we  add  to,  or  mix  any 
thing  with  them,  yet  the  Defign  of 
the  Operation  is,  that  fome  Parts 
fhou’d  be  disjoin’d  and  remov’d  from 
otheis,  with  which  they  formerly 
coher  d.  So  that  when  we  are  to 
make  a  Judgment  of  the  Nature  of 
thefe  Operations,  we  muft  not  fo 
much  regard  the  Preparatory  Me¬ 
thods  we  take  in  any  ‘Procefs ,  as 
What  we  gain  at  the  End  of  it, 

•  •  l  ;  o  ;  j  *  t-  -  A  r 
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The  Fifth  Leflure. 

Of  Fermentation. 

T1H  E  Fermentation  we  here  un  - 
dertake  to  Explain,  is  that 
lntelline  Motion  of  Parts,  which 
arifes  upon  the  Diffolution  of  Solids 
in  Liquors  or  Mcnjlruums.  This 
Motion  is  fometimes  fo  gentle^  as  to 
be  quite  imperceptible  ;  and  at  ci¬ 
ther  times  fo  itrong,  as  to  come  un¬ 
der  the  Notice  of  our  Sen fes.  :  The 
firft  kind  of  Fermentation y  we  will 
take  leave  to  call  Diffolution  \  but  the 
lecond,  Ebullition  or Effervejcencjf  -  - 
That  we  may  the  better  form 
fome  Idea  of  the'  Nature  of'  this 
Operation,  we  fhall  difcourfe  of  the 
j Diffolution  of  Salts ,  which  is  the-  moft 
iimple  kind  of  all ;  and  from  the 
Defcription  of  this,  you  will  eafily 

imagine 
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imagine  to  your  felves,  in  what 
manner  the  other  forts  of  Solutions 
are  clone.  In  order  to  its  better 
Explication,  we  lhall  firft  enquire, 
by  what  caufe  the  Motion  of  thefe 
Salts  is  produc’d  ;  and  in  the  next 
place,  how  they  are  diffolv’d  by 
this  Motion, 

This  Motion  therefore  may  very 
well  be  accounted  for,  from  an  At¬ 
tractive  Force ,  which  is  fo  very  ex- 
ten  (ire  in  Natural  ‘Philofopby ,  that 
there  is  no  kind  of  Matter  in  the 
whole  Univerle,  but  what  is  fubjeft 
to  it.  We  are  to  take  notice  then, 
that  the  Corpufcles  of  Salts,  which 
are  the  mod:  fimple  of  any,  (Tho’  at 
laft,  when  they  are  left  to  Crjfiallize , 
they  unite  into  Molecula  full  ot 
Pores)  are  withal  very  minute,  and. 
for  their  Bulk  very  l'ol  id  j  and 
therefore  exert  a  very  ltrong  At- 
tractive  Force,  which,  ccl  cris  paribus, 
is  proportional  to  the  quantity  ot 
t  i  F  4.  Matter, 
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Matter.  Hence  it  comes  to  pafs, 
that  the  Particles  of  IVater  are  more 
ftrongly  attracted  by  the  Jaime  Par¬ 
ticles,  than  they  are  by  one  ano¬ 
ther.  The  Particles  of  IVater  there¬ 
fore  cohering  but  loofely,  and  be¬ 
ing  eafily  moveable,  approach  the 
Corpufcle  of  &//,  and  run  as  it 
were  into  their  Embraces  ;  and  the 
Motion  of  them  is  quicker  or  flower, 
according  to  their  lefs  or  greater 
diftance ;  the  Attractive  Force  in  all 
Bodies  being  ftrongeft  at  the  point  of 
ContaCl  as  the  Mathematicians  have 
demonllrated.  Therefore,  if  you 
throw  Salt  into  the  middle  of  a  Difh 
full  of  IVater ,  we  fhall  find  the  Aque¬ 
ous  Particles,  which  are  in  the  mid¬ 
dle  of  the  Difh,  will  be  lharp  and 
pungent  to  the  Tafte :  But  the  Water 
upon  the  Sides  of  the  Veffel  continues 
almoft  infipid.  So  that  when  fuch 
a  Motion  once  ariles,  the  Aqueous 
Particles  are  carry ’d  with  fome 
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Force  towards  the  Salt's^  and  the 
Moment  of  them  is  to  be  eftimated, 
as  Mechamcks  teach  us,  from  the  Ra¬ 
tio  of  their  Weight  and  Celerity  con- 
jrntBly.  By  the  Force  of  this  Im- 
pulfe,  they  open  them  lei  ves  a  Paf- 
lage  into  the  Pores  of  the  Salts ^ 
which  are  very  numerous  ;  and  at 
length  they  fo  break,  and  divide 
their  Texture,  that  all  Cohefion  of 
their  Parts  is  deftroy’d  ;  hereupon, 
being  feparated,  and  remov’d  to  a 
convenient  diftance  from  one  ano¬ 
ther,  they  are  diipers’d,  and  float 
here  and  there  about  the  Water. 
Thus  we  find  how  the  Solution  of 
Salts  is  to  be  accounted  for,  from  an 
Attrattive  Force.  And  this  we  not 
only  deduce  by  Reafoning,  but  can 
evince  by  Ocular  Demonftration. 
For  yve  plainly  fee,  that  when  Sugar 
is  put  into  Water ,  the  Aqueous  Par- 
tides  will  rife  up  immediately,  and 
by  degrees  infinuate  them  tel  ves  mt0 

the 
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the  Parts  of  the  Sugar ^  which  are 
above  the  Surface  of  the  Water. 
Th'is  Attractive  Force  is  likewife 
demonftrated  from  0/7.r,  which  are 
made  per  Deliquium  ;  for  by  this 
Force  it  is,  >that  they  continually 
abforb,  -'and  -draw  in  the  Moifture 
of  the  Air.  Upon  this  too,  feems 
to-be  grounded  the  Reafon  of  that 
Frocefs^  which  fome  obierve  in  Oil  of 
Fulpbur.-  For  in  the  bottom  of  the 
Pot,  in  (which  the  Sulphur  is  to  be 
let  on  Fire,  they  place  the  Cain  of 
Cryfiaf  which  they  do  upon  no  other 
account,  but  becaufe  the  Calx  may 
imbi  be  and  fuck  in  alt  the  Thlegm , 
and  by  that  means  make  the  Oil 
ft  rouge  r,  or  as  the  Chymifis  Phraie 
is,  more  Concentrated,  J 

But  in  the  Solution  of  thefe  Salt's^ 
we  meet  with-  lbme  Variety  ;  for 
fome,  fuch  as  Nitre ,  and  Sal  Armo^ 
nitiGj  &LC.  require  a  jefs  time  to  dii& 
fdtve  them  y  but  others,  fuch  as 

Common 


out 
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Common  Salt  and  Vitriol ,  a  longer. 
And  there  is  alfo  another  Difference 
in  Salts ;  for  fonie  will  diffolve  in 
a  lefs, -others  inra  greater  propor¬ 
tion,  in  the  fame  quantity  of  Water. 
So  that  if  we  wou’d  compare  the 
weight,-  between  the  Water  and  the 
Salt  p  we  (hall  find  by  Experience, 
that  Common  Salt  dilfolve S’,  but  in  a 
half  proportion,  and  the  Sal 

Emms  of  Tdracelfus  inralrooft  an 
ecjwd^  and  Sugar  in  a  double.  This 
Variety  of  Solution  does  not  pro¬ 
ceed  from  the  Water ,  which  is  per¬ 
fectly  the  lame,  in  all  thdfe  In- 
ftances^  but  from  the  different  Co- 
hefion  of  the  Salts ;  for  fuch  as  are 
of  a  rarer  Texture,  as  Sugar  feems 
to  be,  are  more-' eafily  broken  ill 
pieces  by  this  Inteftine  Motion,  and 
P?  melt  in  larger  Quantities. 

Wc&  Cbymp  -.have. a-  particular 
Jtind  of  Solution,  which  tliey  cal! 
murky  t ha'tTs-, 


folve, 
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folve,  upon  being  expos’d  to  the 
open  Air.  This  Solution  is  made 
juft  after  the  fame  manner,  as  thofe 
we  have  already  mention’d.  For 
’tis  owing  to  the  Aqueous  Particles, 
which  the  Air  abounds  with,  that 
Salts  thus  expos’d  do  melt.  And 
this  we  may  be  convinc’d  of,  from 
a  conftant  Obfervation,  that  nothing 
more  promotes  and  haftens  this 
kind  of  Solution,  than  the  moifture 
of  the  Place  and  Weather.  Hence 
the  Water,  which  is  thus  contain’d 
in  the  Air,  is  the  occafion  of  the 
increafe  of  weight  in  the  Salts, 
when  they  are  diffolv’d  ;  fo  that 
for  Inftance,  from  an  Ounce  of  Salt 
of  Tartar ,  you  fhall  have  two  Ounces 
of  Oil.  Juft  fo  too,  does  Oil  of  Vi¬ 
triol  gain  in  weight,  when  ’tis  fet  in 
the  open  Air.  But  if  Salts  be  firft 
reduc’d  to  Cryfials ,  they  will  hardly 
yield  to  a  Solution,  per  'Dcliquium, 
by  reafon  of  their  greater  Cohefion, 

and 
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and  confequently  a  ftronger  Refift- 
ance  to  any  outward  Force.  And 
thofe  Salts  which  are  extracted 
from  the  Allies  of  Plants,  and  call’d 
Alkalizate ,  tho’  they  diffolve  in  the 
open  Air  the  eafieft  of  all,  yet  if  once 
Cryfiallizd,  will  not  melt  but  with 
the  utmoft  difficulty.  But  this  we 
muft  obferve  concerning  thefe  Solu¬ 
tions,  that  by  application  of  Fire, 
they  are  all  perform’d  fooner,  and 
in  larger  quantities.  For  the  Igne¬ 
ous  Particles  do  not  only  break  and 
deftroy  the  Cohelion  of  the  Tartu 
cles  ot  Salt,  but  alfo  increafe  tiTe 
Moment  of  the  Aqueous  Particles, 
and  by  that  means affift  them.  The 
fame  is  to  be  laid  of  any  other  Mo¬ 
tion  and  Agitation  whatever. 

Tis  a  common  Notion,  that  tho’ 
Water  be  impregnated  with  one  Salt, 
till  it  can  take  no  more,  yet  after  that, 
it  may  imbibe  lomeof  another  kind. 
This,  as  affirm’d  of  Salts  in  general^ 

may 
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may  with  good  ground  be  doubted. 
For  in  the  very  Experiment,  they 
here  give  us,  they  take  tor  granted, 
what  ought  hr  ft  to  be  prov’d,  while 
they  let  the  Water  lie  a  long  while 
upon  the  Salt,  in  order  to  make  the 
Solution  more  faturated .  \:  or  when 

the  Solution  lias  ftood  aconflderable 
time,  a  great  part  of  thole  Salts, 
which  ftrft  floated  in  the  Water, 
fubtides  and  turns  to  Cryftals.  So 
that  the  Water  is  fo  far  from  ha¬ 
ving  imbib’d  all  the  Saline  Particles 
it  cou’d,that  if  you  fhou’d  again  add 
lbme  more  of  the  fame  kind  of  Salt, 
it  will  without  any  difficulty  abiorb 
that  too.  And  if  the  Experiment 
be  made  after  this  manner,  why 
may  not  we  fuppofe,  that  it  may  as 
well  be  capable  of  receiving  fome 
Saline  Particles  of  another  kind  ? 
However,  1  don’t  deny,  but  it  may 
fometimes  happen,  that  JVatery 
when  it  can  take  in  no  more  of  fome 

kinds 
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kinds  of  Salts,  yet  will  very  readily 
admit  lome  of  another  kind ;  as  we 
find  Sugar  will  diflolve  in  the  ftrong- 
eft  Solution  of  common  Salt  that 
can  be  made.  Nor  is  this  any  ways 
inconfiftent  with  Reafon :  For  fince 
there  is  fuch  a  variety  in  the  Cohe- 
fion  of  Salts,  the  Water  muft  natu¬ 
rally  leave  that  untouch’d,  which  is 
of  a  more  firm  Texture,  and  diflolve 
and  imbibe  that,  which  is  of  a  more 
loofe  one.  But  it  can  be  hardly 
thought,  that  this  can  ever  be  the 
caufe,  in  thofe  that  are  of  the  very 
fame  Texture.  This  will  appear 
more  clearly  to  us,  if  we  make  a  ni¬ 
cer  Enquiry  into  the  Reafon,  why 
only  a  certain  determin’d  quantity 
of  Salts  can  be  diflolv’d.  For  when 
a  good  part  of  the  Saline  Body  is 
melted  down  in  the  Water,  thofe 
Corpufcles,  which  are  already  dif- 
folv’d,  attract  one  another  every 
way,  fo  that  the  mutual  Attraction 

of 
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of  the  Aqucow 5  Particles  among  them- 
felves  grows  much  ftronger :  Wheiq 
in  the  mean  time,  the  Motion, 
which  at  firft  they  exerted  upon  the 
undiflolv’d  Mats,  is  fo  broken  and 
languid,  that  at  length  it  quite 
ceafes.  For  all  the  Motion,  which 
was  firft  rais’d,  was  owing  to  the  dif- 
ference ,  which  is  between  the  At¬ 
tractive  Force  of  the  iVater ,  and  that 
of  the  Salt.  Therefore  when  the 
Attraftion  is  equal  on  both  tides, 
the  Motion  muft  ceafe,  and  fo  there 
can  be  no  further  Solution.  This 
will  make  us  underhand,  why  we 
may  ufe  an  indefinite  quantity  of 
Crocus  JAetaUorum ,  in  the  making  of 
Emetic  W'tne ;  for  put  in  as  much 
Powder  as  you  pleafe,  only  a  cer¬ 
tain  Portion  of  it  will  be  difiolv’d. 
Upon  this  account,  the  Dofe  of  a 
Vomit  is  determin’d,  not  from  the 
quantity  of  the  Crocus ,  but  from 
the  quantity  of  Wine, 

Salts 
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Salts  are  commonly  reduc’d. in¬ 
to  Towder ,  that  they  may  diflolve 
more  eafily  ;  by  which  means,  not 
only  the  Cohefion  is  leffen’d,  but  the 
Attraction  is  increas’d,  for  by 
this  Contrivance,  a  greater  Num¬ 
ber  of  Particles  are  expos’d  to  the 
Menfiruum ,  and  by  their  united 
Forces,  attract  the  Water  more 
ftrongly.  Por  the  fame  Reafon  it 
is,  that  we  beat  the  harder  Bodies 
into  Plates ;  or  take  the  Filings  of 
them,  that  they  may  be  more  eafily 
corroded  by  the  Acids. 

By  thefie  Principles,  we  may  ac¬ 
count  for  the  Solution  of  all  other 
Bod  les :  T o  Explai  n  wh  ich  exa  Ctl y, 
we  muft  confider,  not  only  the  Force 
of  Cohefion ,  and  Magnitude  of  the 
Tores ,  in  the  Body  to  be  diflolv’d, 
but  the  Aptnels  to  Motion,  and  the 
Strength  of  Moment  in  the  Men- 


e  muff  alfo  have  regard 


,  as  will  appear  in  its 
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proper  place.  If  all  thefe  Particu¬ 
lars  cou’d  be  accurately  determin’d 
and  fettl’d,  they  wou’d  very  eahly 
let  us  into  the  Reafons  of  all  that 
Variety, which  is  obferv’d  in  Soluti¬ 
ons.  Let  us  take  for  inftance.  Water 
and  Spirit  of  Wine ,  whofe  Natures 
are  very  different  •  for  Salts  will 
eahly  diffolve  in  the  firft,  becaufe 
the  Aqueous  Particles  are  more 
ftrongly  Attracted  by  the  Saline 
Corpufcles,  than  they  are  by  one 
another :  Whereas  in  Spirit  of  Wine 
which  is  indeed  much  lighter  than 
Water ,  but  more  impregnated  with 
Saline  Particles,  they  continue  un¬ 
touch’d.  So  that  the  Particles  of 
the  Spirit ,  upon  account  of  the 
minutenefs  of  their  Bulk,  attracting 
one  another  more  ftrongly,  than 
they  do  the  Salts y  are  not  able  to 
break  the  Cohehon  of  the  Particles 
of  Salt.  From  the  fame  Caufe  it  is, 
that  the  Feathers  of  Water-Fowl, 

and 
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and  Fat  Subftauces,  have  no  MoP 
fture  ftick  upon  them,  when  they 
are  put  into  Water.  On  the  contra¬ 
ry,  Spirit  of  Wine  eafily  difiolves 
Rofins ,  which  Water  can  By  no 
means  do ;  the  Particles  of  Rofin 
leem  to  be  fo  clofely  united  and 
compact,  as  to  leave  but  very  fmall 
Interftices,into  which  the  Corpulcles 
of  the  Water  can’t  enter,  but  thofe 
of  the  Spirit  can  very  eafily,  becaufe 
their  Bulk  is  fo  much  fmaller.  Af¬ 
ter  this  manner  is  the  Amalgamation 
of  Metals  to  be  accounted  for. 
For  Inftance,  Gold  appears  to  be 
compos’d  of  Corpulcles,  which  at¬ 
tract  very  ftrongly  ;  hence  it  eafily 
admits  the  Particles  of  Quickfilver , 
which  are  attracted  with  greater 
Force  by  the  Gold,  than  they  are  by 
one  another  ;  and  befides,  are  lo 
minute,  as  to  enter  the  Pores  of  the 
Metal  without  any  difficulty.  The 
attractive  Force  in  the  Particles  of 

G  a  Silver 


[  ] 

Stiver  come  neareft  to  that  of  Gold.} 
therefore  it  fooner  yields  than  other 
Metals,  when  Bhnckfilvcr  is  mix’d 
with  it.  But  the  Attractive  Force 
of  Iron  and  Br«/r,  hardly  exceeds 
that  of  Shuckjilver ;  for  which  Rea- 
fon  his,  with  abundance  of  difficul¬ 
ty,  that  they  are  Amalgamated  with 
it,  unlefs  the  Mercury  is  made  to 
lole  fome  of  its  Attractive  Force,  by 
the  mixture  of  l'ome  other  Body. 

Corrofion ,  with  the  Chymifis ,  is  a 
Diflolution  of  Bodies,  either  by  an 
Acid ,  or  Saline  Mcnflruum  ;  io  that 
what  we  have  already  laid,  will  af¬ 
ford  us  forne  Affiftance  in  Explain¬ 
ing  this  too.  This  is  peculiar  to 
Corrofion ,  that  it  is  almoft  wholly  de- 
fign’d  for  the  Refolution  of  Bodies, 
which  are  more  itrongly  compacted, 
ilich  as  Bones  and  Metals :  So  that 
Saline  Menfitrumns ,  feem  to  have  a 
very  conliderable  Moment  or  Force  ; 
the  Reafon  of  which  it  may  not  be 

ainiis 
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ami fs  to  trace  out  more  diftinCtly. 
Thefe  Liquors,  whether  Acid  or 
Urinous ,  are  nothing  but  Salts  dilu¬ 
ted  with  a  little  “Phlegm.  There¬ 
fore  theie  being  Solid,  and  conse¬ 
quently  containing  a  considerable 
Quantity  of  Matter,  do  both  at¬ 
tract  one  another  more,  and  are  alfo 
more  attracted  by  the  Particles  of  the 
Body,  which  is  to  be  diffolv’d.  For 
this  is  one  of  the  Laws  of  Attracti¬ 
on  (viz.)  That  if  the  dijlances  he  equal , 
’ tis  proportional  to  the  quantity  of  mat¬ 
ter  contain’d  in  the  Attractive  Parti¬ 
cles.'  So  that  when  the  more  Solid 
Bodies  are  put  into  Saline  Menfiru- 
ums ,  the  Attraction  is  Stronger  here 
than  in  other  Solutions;  and  the  Mo¬ 
tion, which  is  always  proportionable 
to  the  Attraction,  more  violent :  And 
we  may  eaiiiy  conceive,  how  when 
the  Motion  is  increas’d  in  this  man¬ 
ner,  it  fhou’d  drive  the  Salts. t  like  fo 
many  Darts,  into  the  Pores  of  the 

G  3  Bodies, 
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Bodies,  and  open  and  loofen  the 
Cohefion  of  them,  tho’  never  fo  firm. 
And  we  are  to  obferve  this  in  Corro' 
[ion ,  that  the  more  minute  the  Par¬ 
ticles  of  the  Menjlruum  are,  they 
penetrate  the  fooner,  and  with  the 
greater  force ;  For  the  Motion, 
which  Attraction  produces,  is  always 
greateft  and  moftconfiderable  in  the 
lead  Corpul'cles,  and  is  almoft  next 
to  nothing  in  the  larger  ones.  For 
a  fmall  Corpufcle  is  carry ’d  with  a 
confiderable  Velocity,  when  a  great¬ 
er,  by  reafon  of  its  large  Surface,  is 
often  obftruCted  by  the  Ambient 
Fluid,  and  depriv’d  of  all  Motion, 
And  there  is  another  Advantage 
gain’d  by  this  Minutenefs  of  the 
Particles,  that  they  approach  near¬ 
er  the  Body,  which  is  to  be  dif- 
folv’d,  without  which  the  Attractive 
Force  will  not  be  felt.  Tis  a  true 

•  -  v 

Axiom  therefore  of  the  Cbymijls,  that 
Salts  mil  not  unlejs  ckjjalvd.  Hence 

thofe 
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thofe  very  Salts,  which  diffolv’d  in 
Water ,  will  hardly  touch  Metals  if 
once  turn’d  into  Acid  Spirits ,  will 
eafily  penetrate,  and  conquer  them  . 
For  in  ! Di ft  illation ,  not  only  a  lefs 
quantity  of  Water  remains,  but  the 
Saline  Bodies  are  fo  minutely  divi¬ 
ded  and  boken,  by  the  Fire,  as  to 
make  them  more  readily  capable  of 
being  mov’d  by  an  Attractive  Force * 
therefore  fuch  a  Diftilf'd  Menflruum 
is  much  more  efficacious,  than  any 
Solution  of  Salt.t  made  with  Water. 

But  if  thofe  Particles,  which  are 
thus  put  in  motion,  are  Elaftich  then 
the  Fermentation  will  be  evident  to 
Senfe.  For  Particles,  which  are 


C* 


entirely  Elafiick ,  recede  from  on; 
another,  after  they  have  met,  with 
the  fame  Celerity  they  had  before 
they  met.  In  Particles  therefore  of 
this  kind,  a  new  degree  of  Motion 
will  be  acquir’d,  after  every  Com* 
grefs,  and  the  Conflict  will  be  ftili 
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more  violent ;  fo  that  at  length 
their  Impetus  and  Moment  will  be 
fo  great,  as  to  break  and  deftroy 
the  hardeft  Bodies.  And  fince  this 
Force  of  Elajlicity  is  attended  with 
that  ot  Attraction  too,  the  Motion 
will  increafe  yet  to  a  greater  degree; 
for  the  Impetus  of  a  Particle,  which 
is  reflected  again!!  another,  indu’d 
with  an  attractive  Force,  is  continu¬ 
ally  augmented,  by  the  RepercuJJion. 
Particles  thus  agitated,  endeavour 
to  drive  out  and  exclude  all  the  Any 
which  is  contain’d  in  their  Pores. 


And  the  Air  being  rarefy ’d  by  this 
Coliifion,  fo  as  that  it  cannot,  upon 
account  of  its  Levity,  keep  its  for¬ 
mer  place,  carries  up  with  it  thofe 
Globules  ot  Water,  which  inclos'd 
it,  to  the  Surface,  and  there  forms 
Bubbles.  We  have  before  mention’d 
an  Experiment  which  will  give 
the  belt  Light  into  what  we  have 
laid  ;  for  it  you  put  the  Filings  of 

Steely 
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Steel ,  after  you  have  pour’d  Water 
and  Oil  of  Vitriol  upon  them,  into 
an  Air  Tump ,  when  the  External 
Air  is  gradually  exhaufted,  all  that 
Air,  which  is  contain’d  within  the 
Pores  of  the  Steel  and  Water ,  will 
burft  out  with  fuch  a  Force,  as  not 
only  to  raife  a  prodigious  Froth  on 
the  Surface  of  the  Liquor,  but  even 
to  drive  the  Liquor  over  the  Brim 
of  tire  Glafs. 

If  this  Motion  increales  to  a  very 
high  degree,  it  raiies  an  Ejjervefcen - 
cy  and  Heat ,  which  is  nothing  elfe 
but  a  more  rapid  Motion  oi  Parts, 
produc’d  by  their  mutual  Attrition. 
And  that  we  may  the  better  con¬ 
ceive  this,  let  us  examine  how  an 
Ejfervefcency  is  produc’d,  by  mixing 
of  different  Liquors,  as  Water  and 
Oil  of  Vitriol.  In  this  Oil  there  is 
fuch  an  abundance  of  Salts  (as  is  evi¬ 
dent  from  its  Gravity )  that  they  feem 
to  be  plac’d  clofe  to  one  another; 

A  x 
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and  upon  this  account,  becaufe  the 
Attraction  is  diffus’d  equally  every 
way,  they  continue  as  it  were  in  an 
Equilibrium  ;  but  when  the  IV ater  is 
pour’d  upon  it,  the  Contact  of  the 
Salts  is  taken  a  way, and  the  Attracti¬ 
on  becomes  unequal.  Thele  Salts, 
according  to  their  Natural  Propen- 
fity,  ffrive  to  unite  again;  and  fince, 
by  reafon  of  the  quantity  of  Matter 
they  contain,  they  attract  one  ano- 
ther  more  than  they  do  the  Water , 
they  difplace  the  Water ,  and  force 
it  out  of  their  Intervals,  until  fuch 
time  as  the  Oil  is  diluted  every 
where  alike,  then  the  Fermentation 
ceafes.  But  if  the  Salts  are  Elafiidq 
which  is  very  probable,  fince  there 
is  fcarce  any  Body  entirely  void  of 
Flajlicity ,  they  wall  not  only  rufh 
upon  one  another  with  V  iolence, 
but  after  the  Stroke  recoil,  and 
move  in  a  contrary  direction  : 
From  hence  proceeds  the  reciprocal 

Fluftu- 
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Fluctuation  of  Parts,  which  we  ob- 
ferve  every  way,  and  at  length  an 
Effervescency.  And  thus  this  kind 
of  Fermentation,  ufually  aferib’d  to 
I  know  not  what  Antipathy,  between 
an  Acid  and  an  Alkali ,  may  mecha¬ 
nically  enough  be  accounted  for. 

That  this  Fermentation  is  rais’d 
by  ElajlickT articles,  is  very  proba¬ 
ble,  becaule  all  Bodies  ferment  more 
flowly,  when  debarr’d  from  the 
Air,  which  all  allow  is  Elafiick.  So 
that  to  make  Ale  ferment  well,  wre 
mix  it  with  Teafl ;  a  Ferment  which 
abounds  with  Air.  Likewife  the 
South-mind,  does  not  only  give  the 
fir  ft  Effer  ve fcencc  to  potable  Liquors, 
but  does  alfo  raife  a  new  Fermenta¬ 
tion  in  ’em,  at  fome  diftance  of  time 
afterwards.  Nor  does  that  conli- 


derabie  RarefaSion,  which  is  re¬ 
markable  in  Fermentation,  a  little 
favour  this  Theory  ;  for  no  Bodies 
can  be  rarefy ’d  to  that  degree,  unins 
*  .  1  they 
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they  have  fome  Air  included  in 
them,  as  is  generally  the  cafe  of  all 
Fluids  whatever.  But  no  Argu¬ 
ment  can  make  more  for  us,  than 
one  which  may  be  taken  from  Salt 
of  Steel.  For  it  is  notorious,  that 
Steel  is  very  Elajlick ;  ’tis  for  this 
Reafon  then,  very  probably,  that  an 
Effervej  cence  follows  upon  mixing  it 
with  Oil  of  Vitriol.  But  yet  if  you 
add  Water  to  this  Mixture,  it  will 
caufe  a  more  violent  Heat,  and  fo 
diflfolve  the  Iron  fooner,  contrary  to 
what  fome  have  affirm’d.  Spirit  of 
Vitriol ,  which  has  a  large  Propor¬ 
tion  of  Water ,  if  mix’d  with  the  Oif 
does  the  fame  thing.  The  Reafon 
of  which  Appearance  feems  to  be 
this,  That  in  Oil  of  Vitricf  when ’tis 
well  freed  from  the  Tblemu  the 
Salts  are  Co  condens’d  and  compad 
that  they  may  be  laid  to  lie  and 
reft  upon  the  Iron ;  and  fo  being  al- 
moft  without  any  Motion,  cannot 


make 
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make  any  confiderable  Impreffion 
upon  it :  But  upon  pouring  on  the 
W ater ,  they  are  not  only  more  bro¬ 
ken  andfeparated  into  leffer  Corpuf- 
cles,  by  which  means  they  attack 
the  Iron  with  a  greater  Velocity, 
but  likewife  they  are  more  attracted 
by  the  Particles  of  the  Iron^  than  by 
one  another,  which  increales  the 
Inteftine  Motion.  Upon  this  Con- 
fideration,  the  Chymifis ,  for  ‘the  bet¬ 
ter  performing  the  Solution,  weak¬ 
en  the  Menfiruum.  For  double  A- 
qua  Fortis  does  not  diflblve  Silver 
Jo  well,  as  that  which  has  more 
‘Phlegm  in  it.  And  fometimes  Spi¬ 
rit  ofW  zkc,  the  more  rectify ’d  it  is, 
the  more  unfit  it  is  for  extraftin? 
Tinctures.  In  like  manner  Brajsy 
Mercury ,  and  a  great  many  other 
Bodies,  mix’d  with  Oil  of  Vitriol 5 
will  Icarce  caufe  any  Fermentation , 
but  will  ferment  and  froth  very 
much,  when  mix’d  with  Spirit  of 

Mitre , 
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Nitre ,  which  is  a  much  weaker 
Menjlruum.  On  the  contrary,  if 
too  much  Thlegm  be  added,  it  will 
entirely  check  the  Fermentation. 
For  this  Rea  Ion,  Spirit  of  V itriof  if 
it  be  weak,  raifes  no  Efjervejcency 
with  Iron ;  and  the  fame  thing  hap¬ 
pens  too  in  the  Experiment  with  Oil 
ofVitrzof  if  you  pour  too  much  Wa¬ 
ter  upon  it.  For  the  Menjlruum 
being  thus  diluted,  the  Particles  of 
Salts  are  feparated,  and  remov’d 
from  one  another,  fo  far,  as  to  be  out 
of  each  others  Sphere  of  AttraSion. 
So  that  in  all  this  Operatiou,  both 
an  Elaftick ,  and  an  Attractive  Force, 
are  necelfary  Affillants  :  And  all 
that  Variety,  we  fee  in  Fermentation 
is  owing  to  the  different  degree  of 
them.  Hence  it  is,  that  oftentimes 
new  Bodies  arife  during  Fermenta¬ 
tion  ;  for  the  former  Texture  is  en¬ 
tirely  alter’d  and  chang’d,  by  the 
continual  Coliilion  of  the  Parts. 

There 
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There  lias  been  a  great  deal  writ 
by  Authors,  and  many  Difputes 
maintain'd  by  them,  concerning  the 
Difference  of  Menjlruums  ;  and 
there  is  hardly  one  of  ’em,  who  has 
not  invented  lome  Hypothefis,  in 
order  to  demonftrate,  why  fome 
Bodies  diffolve  in  a  Saline  Menftru- 
um ,  as  Metals  ;  others  in  a  Sulphu¬ 
reous^  as  Rofins  ;  and  others  again 
in  an  Aqueous Salts.  Particularly 
great  Controverfies  have  been  about 
Aqua  Fortis ,  and  Aqua  Regia :  Why 
the  firft  diffolves  Silver,  and  not 
Gold ;  and  why  the  latter  diffolves 
Gold ,  yet  does  not  touch  Silver. 
But  all  which  they  advance  to  folve 
this  Thcenomenon ,  is  fo  very  precari¬ 
ous,  that  their  Arguments  won’t  be 
thought  of  any  force  among  found 
Philofophers.  This  indeed  is  one 
of  the  iioft  difficult  and  abftrufe 
Enquiries  in  Chymifiry ;  however, 
if  we  make  ule  of  Mechanical  Prin¬ 
ciples, 
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ciples,  I  am  apt  to  believe,  it  is  ca¬ 
pable  of  being  accounted  for,  not 
only  from  Probable,  but  Mathemati¬ 
cal  Conclulions.  Therefore,  that  we 
may  have  a  better  Conception  of 
the  whole  Matter,  let  us  bring  it  to 
a  Calculation.  It  will,  I  think,  be 
readily  granted,  that  the  Cavity  of 
the  Pores  in  Gold  is  not  l'o  great  as 
that  of  Silver ,  becaufc  its  Gravity 
does  much  exceed  the  Gravity  of 
Silver.  Let  us  therefore  fuppofe 
the  Diameters  of  their  Pores  to  be  as 
2  to  i;  then  it  will  follow7,  that  Cor- 
pufcles,  fit  to  penetrate  Goldy  muff 
be  Eight  times  lefs  than  thofe,  that 
will  enter  the  Silver.  Let  us  again 
fuppofe,  that  the  Attractive  Force  in 
Gold ,  is  to  that  in  Silver ,  as  a  to  i, 
or  as  40  to  ao.  Farther,  let  the 
Diameters  of  the  Particles,  which 
compofe  Aqua  Fortis ,  be  twice  as 
big  as  thofe  of  the  Pores  of  Goldy 
fo  that  they  can  never  enter  or  pe¬ 
netrate 
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netrate  it.  And  let  the  Force ,  with 
which  Silver  attracts  Aqua  Fortis 
compar’d  with  the  Force^  whereby 
the  Particles  of  that  Menfiruum  at¬ 
tract  one  another,  be  as  20  to  ia, 
and  the  Cohefion  of  the  Silver ,  to 
the  Moment  with  which  the  Par¬ 
ticles  of  the  A’lua  Fortis  rufii  a- 
gainft  hy  as  8  to  3  ;  which  degree  of 
Force  will  be  fufficient  to  make  them 
break  the  Texture  of  the  Silver. 
Laftly  iiippofe  the  Cohefion  of  the 
Particles  of  GolA^  to  be  to  that  of 
Silver ,  as  3  to  2.  Upon  diffolving 
Sal  Armoniac  in  Aqua  Fortis ,  there 
arifes,  as  is  well  known  by  Experi¬ 
ence,  fuch  a  V ehement  Fermentation , 
that  unlefs  it  be  pour’d  on  leafure- 
ly,  by  little  and  little,  theGlafsmuft 
bur  ft.  So  that  from  this  Violent 
Motion,  and  the  continual  Collifion 
of  the  Particles  one  againft  another, 
we  may  very  well  conclude,  their 
! Diameters  are  leffen’d  bv  half,  and 
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at  length  become  lb  final  I,  as  to  be 
capable  of  entering  the  Pores  of 
Gold.  We  Ihou’d  take  notice  alfo, 
that  the  Force  of  the  Menjlruum  is 
much  increas’d,  when  Sal  Armoniac 
or  Bay  Salt  is  dilfolv’d  in  the  Aqua 
Forth ;  i.e.  the  Force  whereby  the 
Particles  of  the  Menjlruum  attract 
one  another,  is  increas’d  by  the  addi¬ 
tion  of  thole  Corpufcles,  which  are 
very  attractive.  Whereas  there¬ 
fore  the  Force  of  the  Menjlruum  was 
before  as  i  a ,  let  us  fuppofe  it  now 
to  be  advanc’d  to  1 6,  when  the  Aqua 
Fonts  is  made  Aqua  R  egia.  Ffence, 
if  you  compare  the  Attractive  Forcey 
you  will  find,  that  of  the  Silver  to 
Aiua  Rena,  is  as  ao  to  16;  and 
the  Velocity,  which  the  Corpufcles  of 
Aqua  Regia  fall  upon  the  Silver ,  will 
be  proportional  to  the  Difference  of 
Attraction ,  viz.  4..  If  all  the  Parti¬ 
cles  in  Aqua  Regia  were  juft  as  big 
as  they  are  i  n  Aqua  For  tug  then  their 

Quantity 
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Quantity  of  Motion  wou’d  bear  the 
feme  Proprotion  to  the  Cohefion  of 
the  Silver,  as  4  to  3 .  But  by  Sup- 
pofition,  each  Particle  is  8  times  lefs, 
and  confequently  mult  have  but  the 
8th  part  of  the  Moment:  So  that 
the  Moment,  with  which  the  Cor- 
putcles  ol .  Iqua  Regia ,  act  upon  the 
Silver ,  compar’d  with  the  Cohefion 
of  the  Metal ,  will  be  as  §,  or  ~  to  3, 
1.  e.  as  1  to  6.  Hence  ’tis  evident 
that  in  thefe  Circurnftances,  Silver 
cannot  be  diffolv’d  oy  A<jua  Regia. 
But  if  we  compare  the  Attractive 
Force  in  Gold ,  to  that  in  Aqua  Regia, 
we  lhall  find  it  as  40  to  1 6,  X here- 
fore  the  Velocity  with  which  the 
Particles  of  it  attack  the  Gold,  will 
be  as  the  Difference,  viz.  a 4 ;  which 
Number  multiply ’d  by  \  (i.  e.  the 
Magnitude  of  the  Particles)  will  give 
us  the  Quantity  of  Motion,  equal 
to  f,  or  3.  We  luppos’d  the  Co¬ 
hefion  of  Gold  to  be  a,  which  being 

H  a  exceeded 
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exceeded  by  the  Force  of  the  Men- 
firuum ,  muft  yield  to  it,  and  be  dif- 
folv’d.  If  upon  comparing  the  At¬ 
traction  of  the  two  Metals,  that  of 
Gold  be  triple,  when  the  Attra&ion 
of  Silver  is  20,  that  of  Gold  will  be 
60;  and  the  Difference,  which  there 
is  between  the  Attractive  Force  of 
Gold ,  and  Aqua  Regia ^  viz.  44,  mul¬ 
tiply ’d  by  -  (the  Magnitude  of  the 
Particles  in  Aqua  R  ^ pa )  will  give  a 
Moment  equal  to  or  Andiince 
the  Force  of  Refinance,  orCohehon, 
is  as  a,  the  Moment  will  be  to  that 
as  ~  to  2,  or  as  1 1  to  4;  that  is,  it 
will  exceed  it  almoft  thrice.  The 
Fixamples  we  have  given  may  be  va¬ 
ry ’d  infinite  Ways,  but  it  will  come 
to  the  fame  thing,  whatever  Num¬ 
bers  are  apply’d.  But  to  make  the 
Matter  more  General,  let  us  lup- 
pofe  the  Attraction  of  Gold  to  that 
of  Silver,  to  be  as  atob;  and  of  Sil¬ 
ver  to  Aqua  Fort  is  ,as  b  to  d }  but  that 

of 
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of  Aqua  For  lit  to  Aqua  Regia ,  as  d 
to  e.  Let  /  fignifie  the  Magnitude 
of  the  Particles  in  Aqua  Fortis ,  and 
r,  thofe  in  Aqua  Reg  ia  ;  c  the  Co- 
hehon  of  Gold,  and  g  the  Cohehon 
of  Silver.  If  the  Diameters  of  the 
Particles  /  are  greater  than  the 
Diameters  of  the  Pores  of  Gold,  they 
can  never  diffolve  the  Gold,  let  their 
attractive  Force  be  never  fo  ftrong. 
But  if  TAd  x  /  exceeds  g,  then  the 
Silver  will  yield  to  that  Men  fir  mm, 
whofe  Particles  are/,  and  lefs  than 
the  Pores  of  the  Silver.  And  if 

b — ext  is  lefs  than g,  the  Silver 
will  never  diffolve  in  that  Men* 
firuum,  the  Particles  of  which  are 
r,  and  the  attractive  Force  e.  But 
if  a  —  exr,  be  greater  than  c,  the 
Menjlruum,  made  up  of  the  Parti¬ 
cles  r,  and  whofe  attractive  Force 
is  e,  will  be  able  to  penetrate  and 
diffolve  the  Gold.  Now  becaufe, 

H  3  in 


in  this  Cafe,  the  indeterminate  Let¬ 
ters  are  more  than  the  given  Quan¬ 
tities ,  it  is  evident,  this  Problem 
may  be  accounted  for  feveral  ways; 
every  one  of  which  will  equally 
folve  the  Queftion.  But  as  yet  we 
are  not  fully  acquainted  with  the 
Proportion  there  is  betwixt  the 
Pores  and  Cohefion  of  Gold  and 
Silver ,  nor  with  the  Proportion  oi 
the  attractive  Forces  ot  the  Metals , 
and  the  Menfirumns ,  which  is 
neceffary  to  make  this  Solution. 
Tho’  perhaps,  when  Experiments 
are  more  accurately  made,  and  exa¬ 
min’d  by  thefe  Mechanical  Princi¬ 
ples,  we  may  no  longer  remain  in 
ignorance  about  them.  At  pre- 
fent,  ’tis  enough  for  our  purpofe, 
if  from  Numbers  and  Calculations, 
we  can  point  out  the  Way,  which 
leads  us  to  a  Solution  of  this  Thmo- 
menon. 


The 


[  io3  ] 


The  Sixth  Led  lire, 


Of  ‘Digejlion. 

BY  Digefiion ,  we  mean,  that  So¬ 
lution  of  Bodies,  which  is 
made  by  Menjlruums^  with  the  a ffi fi¬ 
ance  of  Fire.  The  Nature  and  Rea- 
fon  of  this  Operation  having  been 
Ihown,  and  accounted  for,  in  what 
we  have  already  deliver’d,  ’twill  be 
needlefs  to  handle  it  again  in  this 
place.  For  2 )igefiion  hardly  differs 
at  all  from  2 'iijfolution,  only  that  it 
requires  the  affiftance  of  F  ire.  And 
how  ftrongly  Fire  excites  an  Inte- 
ftine  Motion,  on  which  all  Solution 
depends,  and  how  readily  it  elevates 
the  diffolv’d  Particles,  is  both  ex¬ 
plain’d  in  another  place,  and  fuffici- 
endy  underftood  irom  the  Nature 
of  the  thing  it  felf. 

H  4  So 
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So  that  we  hope  we  (hall  have 
(aid  enough  to  explain  the  Nature 
ot  Digcftion. ,  if  we  drew  fir  ft,  how  the 
Particles  of  Bodies,  extracted  by 
this  Procefs,  can  he  diffus’d  every 
way,  and  fuftain’d  in  the  Menftru - 
■um.  And  you  will  think  this  cle- 
fterves  to  be  explain’d  and  accounted 
for,  hnce  thefe  folid  Particles  have 
not  the  fame  fpecifick  Gravity,  as 
the  Liquors  have,  in  which  they 
Iwim.  for  there  can  be  noQueftion 
made  about  thofe,  whole  fpecifick 
Gravity  is  the  fame,  as  that  of  the 
jVicnftruum.  It  being  evident  from 
Hydr ojlaticks ,  that  they  are  prefs’d 
as  much  as  the  Parts  of  the  Fluid, 
and  retain  whatever  Pofition  they 
are  put  into.  But  when  they  hap¬ 
pen  to  be  j'fecifically  heavier ,  or  light' 
<?r,  it  is  not  fo  eafy  to  apprehend 
how  they  can  be  fuftain’d  and  fiufi- 
pended ;  and  this  is  what  wefhall 
endeavour  more  fully  to  illuftrate 
and  make  out.  '  Tho’ 
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Tho’  the  Nature  of  a  perfectly 
Fluid  Body  be  fuch,  as  that  the  Par¬ 
ticles,  which  conhitute  it,  do  very 
readily  give  way  upon  the  fmalleft 
Impulle,  and  recede  from  one  ano¬ 
ther;  yet  there  is  found  in  moft  Li¬ 
quors  lome  degree  of  Tenacity ;  and 
from  hence  a  riles  fuch  a  Gc-helion  of 
Parts,  as  cannot  be  broken  without 
l'ome  force.  And  tho’  indeed  this 
Force  of  Cohelion  in  Liquors  feems 
to  be  but  little  or  none  at  all,  when 
compar’d  with  what  we  experience 
in  Solids,  vet  we  find  it  can  make 
fome  Refinance.  And  as  the  Force 
in  Liquors  is  either  ftronger  or  wea¬ 
ker,  lb  it  produces  a  Variety  of  Ef¬ 
fects,  differing  more  or  lefs  from  the 
Thcenomena ,  which  would  naturally 
flow  from  a  perfedt  Fluid.  So  that 
tho’  by  the  Laws  of  Hydroftaticks 
every  Corpufcle,  how  lubtle  foever, 
if  put  into  a  Fluid,  which  is  lpecifi- 
caliy  lighter,  mult  nec^fiarily  fink 
■  '  -to 
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to  the  bottom,  yet  we  find  fome 
heavy  Bodies,  iuch  as  Gokf  &c. 
when  reduc’d  into  thin  Plates,  or 
Leaves,  will  be  fuftain’d  in  Sprit  of 
Wine.  This  Force  therefore  of  Ye- 
maty ,  which  refills  the  Motion  of 
Bodies  in  a  Fluid,  is  proportional  to 
the  Number  of  Parts,  which  are  to 
be  feparated,  or  to  the  Surf  ice  of  the 
Body,  which  we  wou’d  have  move 
in  the  Fluid.  Hence  it  is,  that 
fince  the  Surface  of  a  Body  may  be 
enlarg’d,  without  altering  anything 
of  its  Gravity ,  the  Idcfiftance  of  a  Fluid 
may  be  fo  augmented,  as  to  equal 
the  Force  of  Gravity ,  which  carries 
the  Body  downwards.  In  order  to 
underhand  this  better,  let  us  bring 
it  to  a  Calculation.  Let  there  be 
Ibr  Inftance,  a  Cylinder  of  Gold ,  in 
which  the  ^Diameter  of  the  Bale,  is 
juft  an  Inch,  and  let  us  fuppofe  the 
Force  of  Gravity  in  the  Metal  to  be 
to  the  Refinance  of  the  Fluid  in  the 

fame 
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fame  Proportion,  as  roo  to  i. 
Now  if  the  Gold  fhou’d  be  form’d 
into  another  Cylinder,  whole  Bafe 
were  i  o  Inches  Diameter ,  then  the 
Surface  of  this  Cylinder,  which 
touches  the  parts  of  the  Fluid,  will 
be  ioo  times  broader  ;  and  con fre¬ 
quently  this  new  Re fi dance,  which 
the  Fluid  acquires,  will  be  equal  to 
the  Gravity  of  the  Gold ,  and  keep  it 
from  linking.  Therefore,  by  Expe¬ 
riments,  we  may  eafily  hnd,  what 
degree  of  Force  there  is  in  the  Te¬ 
nacity  ot  any  Fluid.  Let  us  ima¬ 
gine  an  Ounce  ot  Lead ,  in  a  Cylin¬ 
drical  form,  with  its  Bale  fo  far  di¬ 
lated,  till  it  will  no  longer  link  in 
the  Fluid,  whole  Tenacity  we  en¬ 
quire  after.  The  Bafe  ot  the  Cy¬ 
linder  thus  dilated  is  proportional 
to  the  Surface  of  the  Fluid,  whole 
Tenacity  is  equal  to  the  Weight  of 
an  Ounce.  If  upon  making  the  Ex¬ 
periment,  the  Mafs  is  not  obferv’d 
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to  defcend,  when  the  Diameter  is 
reduc’d  to  i  o  Inches.,  that  breadth 
of  the  Surface,  which  is  equal  to  a 
Circle  of  i  o  Inches  Diameter,  will 
have  a  Tenacity  equal  to  an  Ounce; 
and  that  part  of  the  Surface,  which 
is  equal  to  a  Circle  of  an  Inch  Di¬ 
ameter,  will  be  equal  alfo  to  7^  of 
an  Ounce.  Thefe  things  being  pre¬ 
mis’d,  we  may  let  the  whole  Matter 
of  T)igeftion  in  a  better  Light.  A 
Body,  tho’  fpecifically  heavier  than 
the  Fluid,  in  which  it  is  immers’d, 
may  be  very  well  fuftain’d  by  that 
Fluid,  provided  it  be  reduc’d  into 
very  fmall  Particles.  For  the  Gra¬ 
vity  of  a  Body,  thus  reduc’d  into 
fmall  Particles,  decreafes  much  in  a 
greater  proportion  than  the  Surface 
does ;  or,  which  is  proportional  to 
it,  the  Tenacity  of  the  Fluid :  So  that 
at  length,  the  Refihance,  ariling  from 
its  Tenacity ,  will  be  equal  to  the 
Gravity  of  the  Particles,  and  fo  him- 
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der  their  defcent.  Let  us  therefore 
fuppole  a  Sphere  of  Leaf  of  a  cer¬ 
tain  determin’d  Diameter,  and  the 
Proportion  of  its  Specifick  Gravity, 
to  the  Tenacity  of  the  Fluid,  as 
100  to  i.  If  this  Sphere  be  divi¬ 
ded  into  other  little  Spheres,  whofe 
Diameters  are  juft  half  as  large  as 
the  former,  then  the  Gravity  of  each- 
Sphere  will  be  no  more  than  £ ,  but 
the  Surface  will  be  For  the  Solidity 
or  Gravity  of  Bodies,  deer eajes  in  a  Fr im¬ 
plicate  ‘Proportion  of  their  ' Diameters , 
but  the  Superficies  only  in  a  ‘Duplicate . 
Therefore  when  the  Refiftance  is 
reduc’d  to  I ,  and  the  Gravity  to  , 
the  Weight  of  each  Sphere  will  be 
to  the  Refiftance,  as  F  to or  as 
~  to  i,  or  as  50  to  1 .  So  that  in 
this  cafe  the  Proportion  of  the 
Weight  to  the  Refiftance  is  reduc’d 
to  half  of  what  it  was  before.  If 
a  Body  be  fo  divided,  that  the 
Diameter  of  each  lefter  Sphere  be¬ 
comes 
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comes  ^  of  the  Diameter  of  the  for¬ 
mer  Spheres,  then  the  Gravity  of 
each  of  them  wou’d  decreafe  to 


o^o  *> 


and  the  Surface  or  Refiftance  to 
_i_;  therefore  the  proportion  of  the 
Gravity  to  the  Refiftance  wou’d  be 
as  —  to  T,  or  as  i  o  to  i .  And 


100  *) 


I  wuv-/  ^  / 

if  the  Diameter  of  each  Sphere  be 
'  the  Gravity  wou’d  be 


i  Ou  } 


but  the  Superfices  ? Ar0;  therefore 
the  Gravity  would  be  to  the  Re¬ 
finance  as  to  ,  which  two 


Fractions  being  of  the  fame  Value, 
the  Force  of  Refiftance,  in  this  cafe, 
becomes  equal  to  the  Force  of  the 
Gravity;  and  fowill  keep  the  Par- 

finking.  And  there- 
eneral  Rule,  both 


tides  from 
fore  ’tis  a 


m 

Solution  and  ‘Digejhon ,  that  it  the 
Gravity  of  a  Body  is  to  the  Tena¬ 
city  of  the  Fluid,  as  p  to  i ;  and 
if  ‘the  Body  be  then  fubdivided, 
fo  that  the  Diameters  of  the  Parts 
be  to  that  of  the  whole,  as  i  to 

h 
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p,  the  Refiftance  which  the  Par¬ 
ticles  will  meet  with  in  their  de- 
fcent,  will  be  equal  to  their  Gra¬ 
vity  ;  for  fince  their  W  eight  is  ~  , 
but  their  Surface  M ,  the  Gravity 
will  be  to  the  Refiftance  as  ^  to  ”, 
or  as  i  to  i.  By  this  we  may 
underftand  how  the  Corpufcles  of 
Metals  fwim  in  Menfiruums ,  which 
are  [pecifically  lighter ,  as  Gold  in  the 
Spirit  of  Nitre ,  which  is  drawn  off 
from  Bezoar  Mineral ,  tho’  the  Gra¬ 
vity  of  the  Gold  be  i  5  times  great¬ 
er.  For,  if  we  were  to  compute, 
we  fhould  find,  that  before  the  Dia¬ 
meter  is  reduc'd  to  half  what  it 
was  before,  as  the  Gravity  of  the 
Gold  is  double  in  relped  of  the 
Menjlruum ,  fo  likewife  the  Surjace 
of  the  Gold ,  compar’d  to  its  Gravity , 
is  double.  And  the  fame  Rea  foil 
holds  good  in  almoft  ali  other  Men¬ 
firuums. 

In  this  manner  we  have  feen  how 

Con- 
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Corpufcles,  fpecifically  heavier ,  are 
fufpended  in  Menflruums.  ’Tis  for 
the  fame  Reafon,  that  fuch  as  are 
lighter  cannot  rife  lip  to  the  Sur¬ 
face.  l  or  the  Prenure  of  Fluids 
being  equal  every  way,  the  Supe¬ 
rior  Parts  a£t  reciprocally  on  the 
Inferior  ;  fo  that  the  fame  Force, 
which  keeps  the  heavy  Particles 
from  finking,  will  not  permit  thofe 
which  are  lighter  to  afeend.  Thus 
the  Particles  of  ‘Plants ,  as  of  CWe, 
Fzr,  Saffron ,  & c.  tho’  their  Sped- 
*Tab.2.  tick  Gravity*  does  not  come  up  to 
that  of  Water,  yet  they  are  eatily 
fufpended  in  it.  So  Camphire ,  the 
lighted  almoft  of  all  Bodies,  dif- 
l'olv’d  in  Oil  of  Vitriol ,  or  Ac[ua  For- 
tis ,  is  fo  prefs’d  down  by  the  Me%' 
Jlruum ,  that  it  cannot  afeend. 

The  Ule  oi  2 )igefiion  may  be  un¬ 
der  ftood  from  the  very  Definition 
of  it ;  namely,  to  extract  the  Par¬ 
ticles  of  Bodies,  which  are  more 

Volatile, 
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Volatile,  and  freed  from  the  Ter- 
reltrial  ones,  by  a  certain  Menfiru- 
um^  and  to  mix  them  intimately 
with  it.  To  this  end  a gentle  Fire 
is  commonly  us’d,  that  the  Corpufi- 
cles,  which  are  moft  volatile,  may 
feparate  as  it  were  of  their  own 
accord;  for  a  fierce  Fire  forces  out 
the  Faeces ,  as  well  as  the  finer  Par¬ 
ticles  ;  and  if  it  does  not  abate  the 
ifrength  of  the  Liquor,  it  will  not 
fail  of  fpoiling  its  Clearnefs  ;  a 
thing  which  very  frequently  hap¬ 
pens  in  drawing  1  'injures,  Befides, 
if  we  make  the  Fire  a  little  too 
firrong,  we  lhall  hardly  prevent  an 
Empyrema. 

The  Reafon  of  that  Variety, 
which  we  oblerve  in  the  Apparatus 
of  ‘ Digeftion ,  may  be  fufficiently  un- 
derftootl  from  what  we  have  faid 
ellewhere.  Thus  when  we  melt 
Salt  of  Tartar ,  and  reduce  Sulphur 
into  Flowers ,  to  Extract  their  Tin- 
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Bures,  we  do  it  for  this  very  Reafon, 
that  the  Particles,  being  thereby 
leflen’d  and  divided,  may  more  ea il¬ 
ly  yield  to  the  Menjlruum.  Crocus , 
Opium,  Cafior ,  &c.  whofe  Texture 
are  more  lax  and  rare,  do  very  rea¬ 
dily  run  into  TtnOlures,  when  the 
Menjlruum  is  pour’d  upon  them. 
Myrrh  and  Amber ,  which  are  of  a 
more  firm  Make  and  Cohefion,  and 
come  very  near  the  Nature  of  Ro - 
fins ,  do  hardly  yield  to  pigejlwn. 
But  if  Sal  Armomac  be  mix’d  with 
them,  then  the  I mblur c  is  not  only 
extra  filed  fooner,  but  made  ftronger, 
and  fitter  for  Medicinal  Ufes.  So 
that  Migani’ s  Opinion  of  'Myrrh 
feems  very  true,  that  little  or  no¬ 
thing  is  extrafiled  in  the  common  £- 
lixirs;  therefore  he  took  JWjrr^,  and 
hung  it  up  in  a  little  Bag,  with  Salt 
of  Tartar ,  till  fuch  time  as  it  grew 
loft ;  for  by  this  means  it  diflolves 
fooner  in  Spirit  of  Wine.  This  Me¬ 
thod 
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thod  of  Vigani\  in  making  Elixirs^ 
was  borrow’d  from  Taracelfus ,  who 
fharpen’d  the  Sprit  of  Wine  with  Oil 
of  Sulphur. 

There  is  nothing  the  Chyrmjls 
take  greater  pains  in,  than  in  Ex¬ 
tracting  the  1  \ntture  of  Steel ;  for  in 
order  to  diffolve  it,  or  as  they  lay 
to  open  it,  they  have  invented  vari¬ 
ous  Menfiruums ,  fome  of  one  kind, 
and  fome  of  another,  Urin,  Verjuice , 
Acid  Juices ,  Vinegar ,  and  Spirit  oj 
Verdegreafe ,  all  which  do  readily 
penetrate  the  Body  of  the  Iron,  and 
lb  make  it  yield  a  greater  quantity 
of  its  'Tincture.  The  Advantage 
of  thefe  Proceffes  is  but  fmall,  tho’ 
the  Trouble  taken  in  making  them 
is  exeffive.  But  ’tis  enough  to 
difguft  them,  if  the  Preparation  be 
but  plain  and  fimple.  However, 
that  which  we  fhal'l  here  prepare, 
is  both  ealie,  and  no  ways  inferior 
to  any  of  theirs.  For  the  Texture 

If  of 
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of  the  Iron ,  what  by  the  Fire,  and 
what  by  the  Points  of  Sal  Armoniac , 
whofe  Particles  are  very  fubtil  and 
penetrating,  becomes  lb  divided  and 
broken,  as  to  impregnate  the  Spirit 
of  Wine  very  fufficiently.  And  we 
may  venture  to  fay,  that  Sal  Armo - 
mac ,  and  the  Spirit  of  Wine ,  come 
nearer  to  the  Nature  and  Force  of 
Iron ,  than  any  of  the  other  Men- 
jlruums  we  have  before  mention’d. 

So  that  by  this  means,  we  do  not 
only  extract  the  Subftance  of  Iron, 
but  find  a  proper  Vehicle,  and  as  it 
were  an  Auxiliary  for  it.  Myn' 
ficht  was  the  hrft  Inventor  of  this 
TinSure ,  tho’  he  prepar’d  it  in  a 
different  manner.  1  will  give  you 
the  whole  Procels  from  the  Author 
himfelf,  becaufe  ’tis  worth  menti¬ 
oning.  R  of  Sal  Arrnomac  two  hand - 
f  uls ,  oj  Steel  one  j  mix  and  difid 
dm  gradually  by  Retort ,  firft  with  a 
Jlow ,  then  with  a  flronger  Firej  Jo  the 

RJfence 
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F fence  of  Steel  will  remain  at  the  hot - 
tom.  l  ake  this  out ,  and  .edulcorate  it 
very  well ,  that  it  may  be  free  from  the 
fharpnefs  of  the  Sal  Armoniac,  then 
put  this  edulcorated  Matter  into  a  Cu¬ 
curbit ,  and  extrad  the  Tmdure  with 
Spirit  of  jVine.  JVhen  all  the  Tin¬ 
cture  is  extracted^  take  the  Spirituous 
Tmdure ,  and  draw  of  about  half  with 
an  Alembic  ;  what  is  left ,  together 
with  the  extracted  Fffence ,  filtre  thro * 
Brown  Taper ,  and  prejerve  it  for  uje , 
as  the  true  7  induce  of  Steel.  How 
very  tedious  and  prolix  this  Opera¬ 
tion  is,  you  will  eafily  perceive;  one 
wou’d  think  it  ought  to  afford  us 
i'ome  mighty  Tanacca ,  to  recom¬ 
mence  all  the  Pains  one  muff  be  at; 
but  there  is  great  Reafon  to  que- 
ftion  even  this.  For  cDi f  iliation  is  not 
To  capable  of  diffolving Iron ,  as  Calci¬ 
nation  is;  lor  in  this,  a  fiercer  Fire  is 
made  ul'e  of  :  Befides,  the  dilution 
of  Sal  Armoniac  is  altogether  need  Ids; 

1  3  for 
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for  that  Salt  does  both  haften  the 
Extraction  of  the  TmClure,  and  in- 
creafe  its  Strength.  Laftly,  Ah- 
grafting  the  Spirit  by  the  Alembic , 
is  without  any  manner  of  Foundati¬ 
on.  Por  the  TinClure ,  during  its 
Abjlrattion ,  cafts  off  thofe  Particles, 
which  are  moft  volatile;  and  confe- 
quently  thofe,  which  are  moft  effi¬ 
cacious.  But  if  we  wou'd  increafe 
the  Strength  of  the  Tmfiure  by  this 
kind  of  Extraction,  it  wou’d  be  done 
much  better,  if  by  a  longer  Digefiion 
it  imbib’d  the  Corpufcles  of  the 
Iron  more  plentifully. 


The 
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The  Seventh  Le&ure. 

/  t_.  .  t  ‘  . 

Of  Extraction, 

EXtraCUon ,  taken  in  its  largeft 
Senfe,  fignifies  any  Solution 
made  by  Menfiruums  ;  unlefs  we 
allow,  as  perhaps  we  very  well  may, 
this  difference  betwixt  ’em,  That 
in  Solution ,  the  Menfiruums  abforb 
the  whole  Subftance  of  the  Body  ; 
but  in  this,  they  only  carry  off-  cer¬ 
tain  Particles  of  it.  And  in  this 
Senfe  Camphir  is  diffolv’d  in  Spirit 
of  UEne .  But  Jalap  is  more  proper¬ 
ly  faid  to  be  extraSed ;  for  the  Rofin 
only  is  diflolv’d  in  the  Menfi  ruunij 
the  other  Particles  being  left  almoff 
untouch’d.  But  the  Extraction  we 
Ihall  now  treat  of,  is  fuch  an  Infpil- 
fation,  or  thickning  of  a  Solution, 
as  when  you  have  drawn  off  a  certain 

I  4  Quantity 
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Quantity  of  the  Menjlruum ,  re¬ 
duces  the  remaining  Mixture  to  the 
Confidence  of  Honey.  So  after  the 
7  mclurc  of  Sajron  has  been  plenti¬ 
fully  drawn  off  with  Spirit  of  Wine 
we  afterwards  abftrabt  the  Spirit 
by  Diftillation,  till  it  comes  to  half 
the  Quantity,  and  then  place  what 
is  left  upon  Sand,  in  an  open  V effel, 
to  the  end,  that  all  the  remaining 
Moifture  may  evaporate.  By  this 
Contrivance,  the  Particles  of  the&- 
fr on  are  fo  broken,  and  divided  by 
the  Spirit,  that  they  very  eafily  mix 
with  it,  and  produce  a  fufficiently 
liquid  Tinffure.  But  there  being 
lcarce  any  Spirit  left  after  Diftilla¬ 
tion,  the  remaining  Matter  muft 
thicken  a  little  of  courfe;  and  when 
it  is  put  into  an  open  Veffel,  and 
the  more  fubtil  Parts  are  diffipated 
by  the  force  of  the  Fire,  it  will  be 
reduced  into  a  thicker  Confidence 
than  it  was  before,  and  is  call’d  an 

Extrafl^ 
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Extract.  Sometimes  the  Juices  of 
Vegetables  run  of  themfelves  into 
Extracts.  Extraction,  done  after 
this  manner,  does  not  require  any 
long  Difcourle  to  explain  it;  fince 
whatever  has  been  faid  of  DigeflT 
on,  may  very  well  be  apply ’d  to  it. 

Extracts  are  chiefly  made  out  of 
the  Vegetable  Kingdom,  and  re¬ 
quire  different  JAenJlruums ,  accords 
ing  to  the  different  Nature  of  the 
Plants ;  as  may  be  obferv’d,  efpeci- 
ally  in  Extracts  from  Gums.  For 
fuch  as  are  Mucilaginous ,  as  Gum 
Arabic^  and  'Jragacanth ,  See.  are 
not  fo  eafily  diflfov’d  but  in  Aqueous 
Liquors  :  On  the  other  hand,  Rcju 
nous  Gums ,  as  Galbanum ,  Scammony , 
&c,  muft  have  burning  Spirits  to 
diflolve  them.  There  are  others 
again  of  a  middle  Nature,  which 
may  be  diflov’d  in  either  fort  of 
Menfirmms ,  tho’  not  fo  eafily  in 
one  as  in  the  other.  Thus  Aloes 

and 
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and  Rhubarb ,  which  are  fomething 
Refinous ,  are  better  made  into  Ex¬ 
tracts  with  Spirit  of  Wme^  than  Wa¬ 
ter.  But  Plants,  which  abound 
lefs  with  Rofin ,  luch  as  Hellebore , 
Scorzonera ,  &c.  are  more  commodi- 
oudy  extracted  with  Water,  than 
with  Spirit  of  Wine.  If  we  wou’d 
therefore  perform  Extraciiony  as  it 
lhou’d  be,  we  ought  to  find  out  a 
proper  jflenflruum ,  and  one  which 
is  as  it  were  a-kin  to  the  Body  to  be 
extracted. 

The  Chymifts  have  bellow’d 
more  pains  upon  the  Extraction  of 
Opium ,  than  of  any  thing  befides,  it 
being  one  of  the  moft  noble  Medi¬ 
cines  we  have.  And  it  is  (till  in  dif- 
pute  among  them,  what  is  the  moft 
■  proper  Menflruum  for  it.  "T wou’d 
be  a  tedious  buiinefs  to  relate  all  the 
Forms  and  Procefles  they  give  us 
of  this  Operation,  ’twill  be  enough 
juft  to  touch  upon  one  or  two  of 

’em 
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’em :  Some  therefore  extract  Opium 
by  the  help  of  Acid  Menftruums . 
after  it  has  been  evaporated,  either 
upon  live  Coals ,  or  kindled  Brimftonej 
for  this  Rea fon,  if  we  may  believe 
them,  that  the  Narcotick  ftrength 
of  the  Opium  may  be  fix’d  and  cor¬ 
rected;  but  this  way  of  obtaining 
the  Extract  of  Opium  is  all  trifling, 
unlefs  we  would  have  a  Caput  Mor- 
tuum  for  an  ExtraCt,  inftead  of  Me¬ 
dicine.  For  the  more  fubtil  part 
of  the  Opium ,  that  abounds  molt 
with  volatile  Salt ,  flys  away  upon 
the  application  of  Fire  or  Heat. 
Further,  it  feems  very  Injudicious 
to  make  ufe  of  Acids ;  for  if  we  exa¬ 
mine  the  Virtue  of  Opium ,  we  fhall 
find,  that  Acids  are  quite  contrary 
to  it.  Acids  coagulate,  and  induce 
a  Lentor  into  the  Blood;  whereas 
nothing  in  the  world  does  more 
effectually  attenuate  it,  than  Opium. 
So  that  to  join  Acids  with  Opium.f 
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for  the  intention  of  Curing,  is  juft 
like  a  Surgeons  blunting  the  Edge 
of  his  Inrtrument,  that  he  may 
make  the  better  Incilion.  And  for 
the  fame  Realon  the  Acid  Juices  of 
Vegetables,  with  which  Opium  is 
wont  to  be  fermented,  will  hardly 
efcape  Cenfure,  when  they  come  to 
be  examin’d,  how  little  foever  they 
may  diminilh  its  Virtue.  Others 
add  Salt  of  1  'artar?  which  they  cry 
up  fo  much,  as  to  give  it  the  Name 
of  the  Corrector  of  Opium ;  but  as 
there  is  no  great  matter  of  Hurt  in 
it,  lb  no  mighty  Advantage  is  to 
be  had  from  it.  For  Opium  has  no 
need  of  this  Salt  to  facilitate  its  Ex- 
t  raft  ion,  lince  it  diflolves  in  a  Men- 
firuum  readily  enough  of  it  lelf,  nor 
is  that  Medicine,  which  afiuages 
Pain  fo  miraculoully,  of  luch  a  la¬ 
vage  and  malignant  Nature,  as  to 
ftand  in  need  of  being  tam’d  and 
corrected  in  that  manner.  With¬ 
out 
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out  doubt  that  Correttion ,  us’d  by 
the  Ancients ,  however  improperly 
fo  call’d,  was  much  better,  who 
always  mix’d  Aromaticks  with  their 
Opiates,  by  which  the  Force  of  the 
Opium  was  broke  fo  little,  that  it 
rather  acquir’d  from  ’em  a  new  and 
greater  Force,  for  Medicinal  Ufes. 
for  this  Reafon  Sydenham ,  in  Imita^ 
tion  of  the  Ancients,  puts  Safron, 
Cinnamon ,  and  Cloves  in  his  Lauda - 
mm.  The  other  Menftruums ,  made 
ufe  of  by  Chymifts  to  Extract  Opi¬ 
um,  are  Spirit  of  Wine,  Wine  it  felf 
and  W( iter,  and  each  of  them  has  its 
Champions  and  Defenders.  Tho’ 
perhaps  the  Quarrel  may  be  fairly 
ended,  if  we  give  the  Preference  to 
Wine.  For,  not  to  mention,  that 
Spirit  of  Wme  is  too  hot  for  fome 
Conftitutions,  it  too  plentifully  ab- 
lorbs  the  Ref  nous  part  of  the  Opi¬ 
um  :  And  fo  does  often  occafion 
Loathings  and  Gripes.  Befides,  all 

hot 
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hot  Spirits  produce  a  Coagulant  in  the 
Blood,  which  is  quite  contrary  to 
the  Nature  of  Opium ,  as  has  been 
taken  notice  of  already.  On  the 
other  hand,  tho’  Water  does  ex  trad 
Opium  well  enough,  yet,  by  reafon 
of  its  weaknefs,  ’tis  not  very  agree¬ 
able  to  the  Stomach,  efpecially  of 
one  that  is  Sick.  But  Wine,  efpe¬ 
cially  Canary  and  Sherry ,  have  none 
of  thofe  Faults ;  for  they  don’t  only 
very  well  extract  the  Volatile  Salt 
of  Opium ,  which  contains  the  great- 
eft  V irtue  of  the  Remedy,  but  they 
are  both  very  grateful  to  the  Sto¬ 
mach,  and  ferve  as  a  V ehicle  to  con¬ 
vey  the  Medicine  through  all  the 
Circulations  ol  the  Blood  and  Spi¬ 
rits. 

One  may  obferve,  that  when 
'Tinctures  are  extracted  by  ! Digeftion , 
they  are  very  much  faturated  •  but 
being  afterwards  drawn  oft  by  Di- 
ftillation,  they  recover  their  ancient 

Colour. 
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Colour.  For  when  the  Abjlradton , 
by  the  Alembick,  is  perform’d  with 
a  ftrong  Fire,  the  Particles  of  the 
Liquors  do  fo  rarefy,  that  they  ve¬ 
ry  quickly  afcend,  by  reafon  of  their 
Specifick  lightnefs.  Which  you 
may  obferve,  efpecially  in  Spirit  of 
JVine ,  there  being  no  Menjlruum 
more  apt  to  rarefy  than  that.  But 
the  minute  Particle  of  Bodies, 
which  fwim  in  thefe  Liquors,  and 
tinge  them  with  a  certain  Colour, 
how  thin  and  lubtil  foever,  being 
uncapable  of  Rarefaction,  becaufe 
of  their  Solidity,  are  deferted  al- 
moft  entirely  by  the  Volatile  Men- 
flnmiiy  and  can’t  be  drawn  off  from 
the  Cucurbit.  But  tho’  they  Ihou’d, 
by  the  Force  and  Affiftance  of  Fire, 
attempt  to  raife  themfelves,  they 
can  never  afcend  to  the  top  of  the 
Alembick;  but  by  the  force  of  their 
Natural  Gravity,  muft  fall  down 
again,  and  precipitate.  In  thi,s 

manner 
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manner  thofe  Liquors,  which  are 
ylbjlratied  from  I  'injures ,  keep 
their  proper  Nature,  and  are  ting’d 
with  no  Colour.  But  fometimes 
the  more  light  Corpufcles,  fuch  as 
thofe  of  Opium ,  Safr  on &c.  rife 
together  with  the  jVLcnjlruum  into 
the  Receiver,  which  may  he  per¬ 
ceiv’d  both  by  Taft  and  Smell,  tho’ 
they  are  not  lo  numerous  as  to  give 
a  Tindture  to  the  Mcnflruum. 

Thus  Extraction  is  ulually  per¬ 
form’d  ;  which  Operation,  tho’  it 
may  very  properly  be  admitted 
among  thofe  of  Cbymiftry ,  yet,  as 
to  its  ufe  in  Thyjick ,  may  be  a  little 
call’d  in  queftion.  For  almofl  all 
the  more  lubtil  Particles  fly  away, 
and  are  diflipated,  either  when  the 
JVIenjlruim  is  drawn  oft  by  Diftilla- 
tion,  or  when  it  evaporates  in  the 
open  Air.  So  that  if  thole  Parti- 
ticles  are  any  ways  uieful  in  Medi¬ 
cine,  ’tis  to  no  purpofe  to  leek  for 

them 
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them  in  Extraffs;  but  if  we  wou'd 
have  only  a  Collection  of  the  more 
grols  and  unaCtive  Parts,  there  is 
no  other  kind  of  Operation,  which 
will  fo  happily  fupply  us  with 
them.  Finally,  if  we  examine  the 
Virtues  of  thofe Extratfs^  which  the 
Chymijls  fo  highly  extol,  we  (hall 
find  them  not  fo  fit  for  Medicines , 
as  for  V chicles ,  if  one  may  fo  term. 
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The  Eighth  Le&ure. 

Of  ‘Precipitation . 

Precipitation  is  that  Procefs  in 
Chymifiry ,  when  Particles,  af¬ 
ter  having  floated,  and  been  fuf- 
pended  a  while  in  a  Menjlruum ,  do 
at  length  fink  to  the  bottom.  Thefie 
Particles  precipitate  lometimes  of 
their  own  accord,  but  oftner  by  the 
affiftance  of  lorne  other  Liquor, 
clrop’d  into  the  Menjlruum.  The 
Rea  fon  of  the  defcent  in  both  Cafes 
is  the  lame.  It  wou’d  be  but  to 
little  purpofe  to  enumerate  all  the 
Fictions  and  Hypothefes,  which 
have  been  thought  upon,  to  account 
for  Precipitation ,  efpecially  fince  this 
Operation  is  fuch  as  may  with  lets 
difficulty  be  reduc’d  and  lolv’d  by 
the  Laws  of  Mechanilm,  than  any 
other.  You  may  clearly  perceive, 

from 
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from  what  has  been  laid  of  Digefli* 
on ,  how  Fluids  may  be  made  to 
fuftain  Bodies  fpecifically  heavier 
than  themfelves;  namely,  By  ma¬ 
king  the  Refiftance,  arifing  from  the 
Cohefion  of  the  Parts  of  the  Fluid, 
equal  to  the  Excefs,  which  there 
is  of  Specifick  Gravity,  in  thofe  Bo¬ 
dies  above  the  Menfiruum.  And 
we  have  fhewn,  that  this  Refiftance 
is  proportional  to  the  Surface  of  the 
Corpufcles.  Therefore  a  contrary 
Condition  to  this,  is  all  that  is  re- 
quifite,  that  they  may  be  fuftain’d 
no  longer ;  or,  which  is  the  fame 
thing,  that  they  may  be  precipitated; 
Namely,  That  the  Tenacity  of  the 
Menfiruum  be  not  proportional  to 
the  Gravity  of  the  Corpufcles.  And 
this  may  be  produc’d  two  ways. 

In  the  firfl  place ,  Precipitation 
generally  follows  upon  dropping  in 
a  Liquor  fpecifically  lighter .  For 
by  this  Mixture,  the  Gravity  of  the 

K  a  Men- 
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Menfiruum ,  which  always  is  pro¬ 
portional  to  the  compound  Gravi¬ 
ties  of  both  Liquors,  becomes  light¬ 
er.  The  Menfiruum  being  thus  di¬ 
luted,  the  Force  of  Cohefion  is  alfo 
weakned,  fo  that  it  is  not  able  to 
refill:,  or  bear  up  the  Bodies  dif- 
lbl  v  cl  in  it  ;  hereupon  the  /Equili' 
brium  being  taken  off,  they  are  pre¬ 
cipitated  by  the  Force  of  their  Gra¬ 
vity.  Juff  in  the  fame  manner  as 
Hydrometers ,  which  are  eafily  fu~ 
ftain’d  in  IVater,  if  you  pour  in  a 
good  deal  of  any  burning  Spirits , 
fink  to  the  bottom  of  the  Glafs. 
And  this  does  not  only  agree  very 
exactly  with  the  Laws  of  Mecha- 
nicks,  but  likewife  with  Experi¬ 
ments  themielves.  Thus  Spirit  of 
Sal  Armoniac  does  very  plentifully 
precipitate  the  Filings  of  Metals, 
which  are  dilioi  v’d  in  Acid  Men - 
firuums,  tho’  it  be  abundantly 
3.  lighter  than  any  of  them  *.  The 

fame 
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fame  thing  is  done  quicker  by  Spi¬ 
rit  of  Wme ,  whole  Gravity  is 
known  to  be  almoft  the  leaft  of  a- 
ny  *.  By  this  Spirit  alfo  all  Salts,*  Tab. 
which  are  fufpended  in  Water ,  are 
precipitated,  and  fo  unite  into  Cry- 
ftals.  So  if  you  drop  in  DejliWcL 
Vinegar ,  the  ‘Drop  of  Antimony  dif¬ 
fus’d  in  Water  falls  to  the  bottom, 
and  affords  you  the  Golden  Sulphur. 
After  the  fame  manner  Water,  Vine¬ 
gar,  &c.  makes  a  Precipitation  from 
Acids ,  tho’  more  fparingly.  Nay, 
Acids  themfelves  being  pour’d  up¬ 
on  others,  which  are  heavier,  will 
precipitate  whatever  is  lwimming 
in  them.  Thus  Spirit  of  Salt  pre¬ 
cipitates  either  Lead,  Copper,  or' Fin, 
diffolv’d  in  Oil  of  Vitriol.  So  little 
need  is  there  for  Alcalis  in  this 
bulinefs,  tho’  all  the  Chymifis  have 
unanimoufly  contended  for  them  as 
abfolutely  neceffary. 

In  the  pcond place, ‘Precipitation will 

K  2  fuc- 
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fucceed  as  well,  if  you  add  a  heavier 
Liquor  to  the  Menjlruum .  For  the 
Particles  of  this  Liquor,  what  with 
their  Weight,  and  what  with  the 
Impetus  they  acquire  in  their  De- 
fcent,  carry  down,  and  fink  all  the 
Solid  Corpufcles  they  meet  with  in 
their  way.  So  that  the  Corpufcles 
being  thus  forc’d  down,  and  kept 
there  by  this  adventitious  Liquor, 
cannot  mount  up  into  their  former 
Situation .  And  if  any  one  has  a  mind 
to  try  the  Truth  of  this  Reafoning 
by  Experiments,  there  are  enow 
to  confirm  it :  For  not  only  Acid 
Spirits ,  but  Water  alone,  will  preci¬ 
pitate  TinCtures  of  Vegetables  ex¬ 
tracted  by  Spirit  of  Wme.  And  the 
very  fame  Tinctures,  extracted 
with  Water  or  Wine^  are  precipita¬ 
ted  very  copioufly  by  Acid  Spirits , 
Tab. 3.  which  are  heavier  *.  After  this 
manner  Metals ,  which  are  diflfolv’d 
in  Spirit  of  Sal  Armoniac ,  are  pre¬ 
cipitated 
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cipitated  with  Oil  ot  Vitriol ,  or  Spi¬ 
rit  of  Nitre.  The  fame  Bodies, 
t ho’  fufpended  in  Aqua  Fortis ,  are 
ealily  precipitated  with  Oil  of  Vi¬ 
triol ,  or  Bezoartick  Spirit  of  Nitre. 
And  this  very  Oil,  if  pour’d  upon 
Sal  Volatile  Oleofum ,  or  any  other 
Solution  of  Salty  never  fo  much' fa- 
turated,  does  not  only  fink  the 
fmalier  Particles,  but  converts  al- 
moft  the  whole  Liquor  into  Salt. 
For  when  thefe  Liquors  are  pour’d 
upon  one  another,  the  Salts0  with 
which  they  abound,  being  put  into 
Motion  by  their  Attractive  Force, 
run  mutually  to  embrace  one  ano¬ 
ther  ;  and  becaufe  they  don’t  recoil 
far  back  after  the  Congrels,  they 
are  at  length  fo  united,  as  to  become 
like  a  Solid,  there  being  very  little 
Phlegm  remaining.  The  lame 
may  likewile  be  obferv’d  in  I  arta- 
rum  Vitnolatum.  In  making  all  thefe 
Experiments,  there  happens  fuch  a 

A  *  -xt  A  ^  El  *  EX 
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Conflict  and  Effervefcence,  as  eva¬ 
porates  almoftall  the  Moifture,  with 
which  the  Salts  are  diluted.  And 
upon  this  depends  the  Rationale  of 
Chymical  Coagulation^  a  thing  of  ve¬ 
ry  great  Confequence  in  the  bufi- 
nefs  of  ‘Precipitation.  Nor  can  we 
account  for  Oil  of  Tartar's  precipi¬ 
tating  Bodies  diffolv’d  in  Acids , 
any  otherwife,  than  from  its  ma¬ 
iling  a  kind  of  Coagulnm  with  thefe 
Corpufcles,  and  thereby  being  too 
heavy  for,  and  exceeding  the  Tena¬ 
city  of  tire  Menjlruum. 

Nor  does  Coagulation  fucceed  only 
upon  the  mixing  of  heavier  Fluids, 
but  it  alfo  very  often  promotes 
Precipitation ,  when  the  Gravity  ol 
the  inftill’d  Liquor  is  intirely  equal 
to  that  of  the  Menjlruum ,  or  but 
very  little  different  from  it.  And 
this  Agglutination  of  Parts  is  to  be 
feen  in  many  Liquors,  but  molt  of 
gll  in  Saline  ones .  Thus  Spirit  of 
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Sal  Armoniac ,  Spirit  of  Harts  Horn , 
and  Human  Bloody  Sal  Holatile  OleO' 
fum ,  whole  Gravities  are  nearly  the 
fame  as  that  of  common  Water ,  ' 
precipitate  the  Solution  of  *  Sub-* Tab. 3, 
limate  very  plentifully,  as  you  may 
obferve  in  making  the.  White ‘Pre¬ 
cipitate  of  Mercury.  In  which  Ex¬ 
periment,  the  increafe  of  the 
Weight  gives  a  lufficient  Indication 
of  an  Union  of  thofe  Salts,  'which  - 
are  pretty  copious  in  the  Sublimate 
and  Liquors ,  which  are  pour’d  upon 
it ;  for  that  which  lubfides  at  the 
bottom,  exceeds  in  Weight  the  Subli¬ 
mate  which  was  at  hrft  put  i  n .  Li ke- 
wife  the  Magijleries.  of  Vegetables, 
extracted  by  Precipitation ,  do  con¬ 
firm  this  account  of  Coamlation ;  for 
thefe  have  a  greater  Specifick  Gravi¬ 
ty  than  the  Powders  of  the  Plants  +.  t  Td-i. 
This  additional  Weight  therefore, „ 
is  to  be  imputed  to  the  Particles  of 
the  Liquor ,  with  which  Precipita¬ 
tion  is  perform’d,  1  he 
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The  Ninth  Lecture. 


Oj  Cryjlalhzatton. 


Cl  RyfiaUization  is  fuch  a  Combi- 
!  nation  of  Saline  Particles,  as 
rel'embles  the  form  of  a  Cryfial  va- 
rioully  modify ’d,  according  to  the 
Nature  and  Texture  of  the  Salts, 
In  order  to  perform  this  Operation 
well,  they  take  this  method;  The 
Saline  Body  is  diflolv’d  in  Water, 
afterwards  the  Solution  is  filtred, 
which,  after  tis  evaporated  till  a 
little  thin  Skin  appears  upon  it, 
runs  into  Cryftals.  Di  Ablution 
and  Filtration  are  made  ufe  of,  that 
the  Salts  may  be  purg’d  from  ail 
Drofs ;  for  otherwife,  if  any  Extra¬ 
neous  Matter  Ihou’d  get  in,  not  on¬ 
ly  the  Tranfparency  of  the  Cryftals 
wou’d  be  impair’d,  but  the  Figure 

alfo 
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alio  wou’d  be  mangl’d  and  broken. 

Therefore  thefe  Salts  being  in 
this  manner  walk’d  and  purg’d 
afrefh,  the  Water  (as  of  no  farther 
ufe)  is  taken  off  by  Evaporation ; 
which  is  done  with  defign,  that  the 
remaining  Solution  lliou'd  be  more 
faturated.  And  this  Saturation  of 
the  Solution  is  neceffary,  that  a 
greater  quantity  of  the  Salts  might 
run  into  Crydals.  Now  thefe  be¬ 
ing  nothing  elle  but  a  Congeries  of 
the  Saline  Particles,  if  the  Caufe  of 
this  Union  is  Ihewn,  you  will  ea  lily 
perceive,  why  they  cannot  lublide, 
in  a  more  diluted  Menjlruum.  This 
Compolition  therefore  ariles  from 
that  attractive  Force,  by  which  Salts, 
which  are  near  one  another,  do  na¬ 
turally  drive  to  coalefce  and  unite : 
Which  they  do  fo  much  the  ealier, 
the  nearer  they  are  one  another. 
For  the  Force  of  Attraction  exerting 
it  felf  mold  at  the  point  of  Contact, 
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is  the  Caufe  of  its  being  little  or 
nothing,  when  Bodies  are  remov’d 
at  a  farther  diftance.  Hence  Salts, 
very  much  diluted  with  cold  Water, 
lcarcely  attract  at  all,  becaufe  they 
are  kept  at  too  great  a  diftance  one 
from  another,  and  hereupon  remain 
quiet  in  their  refpefitive  Quarters; 
and  tho’  the  Solution  fhou’d  be 
ftronger,  it  wou’d  part  with  its 
Salts  but  very  fparingly,  without 
Evaporation ;  but  by  letting  the 
Water  be  evaporated  to  a  thin  Skin, 
the  Salts  are  plac’d  lo  near,  as  al- 
moft  to  touch  one  another;  and  con- 
fequently  they  will  attract  one  ano¬ 
ther  very  ftrongly ;  and  being  very 
clofely  and  intimately  united,  they 
are  form’d  as  it  were  into  fa  many 
little  Bundles. 

If  any  Saline  Solution  were  to 
be  let  alone  for  lome  time,  the  Cry' 
flats  wou’d  precipitate,  and  fall  of 
their  own  accord.  For  the  Water, 

which 
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which  obftrudts  the  Cohefion  of  the 
Salts,  does  exhale ;  as  feveral  things, 
which  you  have  obferv’d  in  the 
Courfe  of  this  Operation,  do  fuffi- 
ciently  demonftrate.  But  the  very 
fame  Salts,  being  diffolv’d  in  warm 
Water,  do  quickly  and  eafily  melt 
and  fwim  in  it;  nor  do  they  run 
into  Cryftals,  fo  long  as  that  retains 
its  Heat.  For  the  Motion,  excited 
by  the  Heat,  hinders  and  deftroys 
the  Motion  arifing  from  the  At¬ 
tractive  Force.  But  as  foon  as  the 
Water  turns  cold,  and  the  Parts  of 
it  are  at  reft,  the  Salts  now  being 
able  to  ftand  nearer  to  one  another, 
exert  their  Attractive  Force,  and  fo 
unite  themfelves  into  Cryftals. 

Salts  of  any  kind  may  be  reduc’d 
into  Cryftals,  be  they  Fixt  or  Vo¬ 
latile.  Of  the  K*f,  the  Alkalizate 
are  indeed  reduc’d  with  more  diffi¬ 
culty.  Folatile  Salts  muft  be  fixt, 
before  they  can  be  reduc’d  into 

Cryftals; 
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Cryftals ;  otherwife  upon  Evapora¬ 
tion  they  fly  off,  and  are  diflipated. 
And  even  Metals,  corroded  with  Sa¬ 
line  Spirits,  eafily  run  into  Cryftals. 
This  being  matter  of  Fa£t,  has  gi¬ 
ven  occafion  to  the  Curious  to  en¬ 
quire,  whether  there  be  really  any 
true  Salts  of  Metals.  And  the  Ar¬ 
gument  taken  from  thefe  Cryftals, 
has  perfwaded  many,  that  there  are 
Salts  contain’d  in  Metals  ;  tho’  it 
feems  to  be  but  a  very  weak  one. 
For  thole,  which  are  call’d  the 
Salts  of  Tin  and  Lead,  are  only  the 
Corpul'cles,  or  lmalieft  Particles  of 
the  Metals,  fo  intimately  united 
and  cohering  to  the  Corpufcles  of 
the  Saline  Menjlruum ,  as  to  be  ca¬ 
pable  both  of  running  into  Cry¬ 
ftals,  and  of  being  diflolv’d  and 
fuftain’d  in  Water,  by  means  of  the 
Salts  they  are  entangl’d  with:  For 
if  thofe  very  Salts  are  put  into  a 
Calcining  Fire,  they  revive  into 
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the  Metal  it  felf.  Nor  is  the  Ex- 
iftence  of  Salt  in  Metals,  prov’d 
any  better  from  Vitriolum  Martis 
or  Salt  of  Steely  prepar’d  with  F7- 
mgs  of  Steely  and  Oil  of  Vitriol ;  in 
which,  we  grant,  there  is  a  little 
Portion  of  Iron  contain’d  ;  but  fince 
it  has  nothing  but  what  is  common 
with  the  Cryftals  of  Vitriol  it  felf, 
it  is  very  ill  Reafoning,  from  thence 
to  conclude,  that  there  is  a  Salt  con¬ 
tain’d  in  the  Iron.  For  we  might 
better  infer,  from  the  apparent  affi¬ 
nity  there  is  between  them,  that 
fome  few  Particles  of  Iron  (tick  to 
the  native  Vitriol ;  which  indeed  is 
plain  enough  by  Experiments.  For 
the  Calx  of  Vitriol  is  found  to  At¬ 
tract  a  Magnet.  And  for  this  Rea- 
fon,  they  who  make  Artificial  Vi¬ 
triol  ^  mix  with  it  a  great  quantity 
of  Iron.  So  little  is  this  Notion 
of  Metalline  Salts  favour’d  by  the 
R  ea  Tons  which  are  drawn  from  Cry- 

ftals. 
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flails.  There  are  fome  that  pre¬ 
tend  they  can  extract  a  Salt  from 
Metals ,  without  the  affiftance  of  a 
Saline  Menjlruum,  or  Fire.  So  Bor - 
riebius  affirms,  that  he  extracted  a 
Cryftalline  Salt  from  Metals,  beat¬ 
en  only  with  Mercury  and  Water  : 
But  we  have  only  the  Author’s 
Word  for  it.  For  this  Opinion 
has  been  Exploded,  and  not  with¬ 
out  good  Rea  fon,  by  thebeft  of  Chy- 
mifts.  The  fame  may  be  laid  of  the 
Salts  of  B  earls,  and  Corals ,  &c. 

Hitherto  we  have  explain’d  the 
Reafonof  Cryftals;  as  for  the  Figures 
of  them,  you  fee  your  felves  what 
they  are ;  the  Beauty  and  Variety 
of  which  is  fo  admirable,  that  there 
is  fcarce  any  thing  in  Nature,  which 
can  entertain  the  Eye  more  agreea¬ 
bly.  The  Figures  of  thefe  are  forne- 
times  feen  by  the  naked  Eye,  but  by 
the  help  of  Micro]  copes,  are  difeern’d 
much  oetter.  In  Common  Salt  we 

plainly 


[  1 4  5  ] 

plainly  difcover  Quadrilateral  'Pyra¬ 
mids  with  Square  Bales.  -In  Su¬ 
gar  y  the  lame  Pyramids  with  Ob¬ 
long  and  Rectangular  Bales.  In 
Alum,  they  rife  with  Six  Sides 
fupported  with  an  Hexagonal  Bafe. 
The  Cryftals  of  Vitriols  very  much 
refemble  Icicles,  united  one  to  ano¬ 
ther  with  great  variety,  among 
which  lie  fdme  Polygons,  as  may 
be  difcover ’d  with  the  naked  Eye. 
Sal  Armoniac  very  elegantly  imi¬ 
tates  the  Branches  of  a  Tree,  and 
HartS'horu  looks  like  a  Quiver  of 
Arrows.  Glaubers  Sal  Mirabilis « 
which  is  made  of  Common  Salt  and 
Vitriol ,  exhibits  the  Figure  of  both 
Salts.  Nitre  appears  in  certain 
Prifmatical  Columns,  not  much 
unlike  Bundles  ol  Sticks,  among 
which  there  are  interfpers’d  fome 
Rhomboidal,  and  fome  Pentagons, 
which  feem  to  come  very  near  thofe 
ot  Common  Salt.  Hence  Lemery 
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Very  juftly  remark’d,  that  Nitre 
con’d  not  be  purify ’d  by  any  Art 
or  Contrivance  whatever,  but  fome 
thing  of  a  Sal  Gem ,  or  Fojjil  Salt , 
wou’d  ftick  to  it.  But  Salt  of  Tin 
outdoes  all  for  Beauty,  in  which 
are  Lines  like  little  Needles,  which 
fpread  themfelves  every  where 
from  a  Point,  as  from  a  Centre,  fo 
as  to  reprefent  a  Star,  much  like 
what  we  fee  in  the  Renilus  of 
Mars. 

But  this  is  very  peculiar  in  thefe 
Salts,  that  let  them  be  never  fo  di¬ 
vided,  and  reduc’d  into  minute 
Particles,  yet  when  they  are  form’d 
into  Cryftals,  they  each  of  them 
reaflume  their  proper  Shape :  So 
that  one  might  as  ealily  diveft  and 
deprive  them  of  their  Saltnefs,  as 
oi  their  figure.  '  This  being  an 
immutable  and  perpetual  Law,  by 
knowing  the  figure  of  the  Crylfals, 
we  may  underhand  what  the  Texd 

ture 
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tiire  of  the  Particles  ought  to  be, 
which  can  form  thofe  Cryftals.  And 
on  the  other  hand,  by  knowing 
the  Texture  of  the  Particles:,  we 
may  determine  the  Figures  of  the 
Cryftals.  For  fince  the  Figures 
of  the  moft  Ample  Parts,  remain 
always  the  fame,  ’tis  evident  the 
Figures,  which  they  run  into,  when 
compounded  and  united,  mult  be 
uniform  and  couftant.  And  fince 
the  Force  of  Attraction  is  ftronger 
in  one  Side  of  the  lame  Particle 
than  another,  there  will  conftantly 
be  a  greater  Concretion  of  Salts 
upon  thofe  Sides,  which  attract 
more  ftrongly.  From  hence  it 
may  eaiily  be  demonftrated,  that 
the  Figure  of  the  ieaft  Particles, 
is  entirely  different  from  that  which 
appears  in  the  Cryftal.  But  we 
muff:  leave  this  to  the  Mathematic- 
dans ,  left  we  (hou’d  feem  to  en~ 
fcroach  upon  their  Province. 

L  2  if 
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It  I  have  explain’d  this  Subjedt. 
fo  as  to  make  it  underftood,  I  have 
my  Aim.  For  I  thought  that  thefe 
Operations  ot  Chymijlry  might  be 
better  illuftrated  by  a  Plain  and 
Simple  Explication,  than  with 
all  that  Pomp  and  medley  of  things, 
which  Cbymifis  fo  much  abound 
with.  Nor  do  I  imagine,  you  ex- 
peit  to  be  made  Adepts ,  but  rather 
defire  to  underhand  the  Realbn  of 
Chymical  Operations,  and  to 
learn  ot  what  ute  thele  Inquiries 
may  be  to  you.  And  that  you 
may  attain  this,  no  other  Princi¬ 
ples  will  better  ferve  your  purpofe, 
than  what  we  have  here  made  ufe 
ot,  which  are  found,  not  only  to  be 
moil  agreeable  to  Nature,  but  the 
moit  plain  and  eaty  to  apprehend, 
in  thele  you  find  fuch  a  thorough 
Agreement  and  Connexion,  that 
it  they  were  not  really  true,  you 
your  feives  mutt  confefs,  they  could 

never 
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never  be  To  confident  with  one 
another.  There  remain  indeed 
many  other  things,  which  cannot 
be  accounted  for,  without  great 
difficulty;  but  we  hope  the  diffi¬ 
culty,  lometime  or  another,  may 
be  iurmounted,  when  People  will 
take  the  pains  to  purfue  thefe  In¬ 
quiries  in  a  right  Method,  ’Tis 
poffible  there  may  be  fome  things, 
which  the  greatefi:  Genius  and  ln- 
duftry  cannot  dive  into ;  but  if  thefe 
can’t  be  reduc’d  to  the  Laws  of 
Mechanifm,  we  had  better  confefs, 
that  they  are  out  of  our  reach, 
than  advance  Notions  and  Specu¬ 
lations  about  ’em,  which  no  ways 
agree  with  found  Philofophy, 
Therefore,  as  I  have  faid  nothing 
upon  this  SubjeT  to  you,  but 
what  I  prefume  to  be  true,  fo  I 
have  chofen  to  pafs  over  the  Mi- 
(takes  and  wrong  Reafonings  of 

L  3  others, 
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others.  ’Tis  enough  for  me  to 
have  made  good  n  y  own  Opinion ; 
to  fpend  much  pains  in  confuting 
others,  would  be  a  Task,  not  only 
troublefome  to  you,  but  very  un- 
neceffary  for  me, 


T be  Fir  ft  TABLE. 

In  which  the  Rarefa&ion,  Ebullition 
and  Afcent  of  Liquids  is  eftimated. 

The  following  Liquids  were  compared  one 
with  another  in  the  lame  degree  ol  Heat,  and 
in  MatrafTes  ol  the  fame  magnitude. 


Spirit  of  Wine 
Oil  of  Turpentine 
Common  Water 


HarefaBion. 


._a_. 


Time. 

20  M. 


J\T.  6.  Spirit  of  Wine  and.  Oil  of  Turpentine  rofe 
t  Inch  in  a  Minute,  but  Water  did  not  begin  to  nip 
Till  after  Six  Minutes. 


Oil  of  Turnips 
Diftill’d  Vinegar 
Common  Water 
Simple  Aqua  Fortis 
•Oil  of  Vitriol 
Spirit  of  Nitre,  Bezoart 
andHerm.  ana 
Simple  Aqua  Fortis  ) 

Common  Water  j 

Simple  Aqua  Fortis  1 

Spirit  of  Nitre,  Bezoart  > 
and  Herm.  apa  j 


12  M. 
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Rarefaction. 

- A _ 


Simple  Aqua  Fort  is 
Spirit  of  Wine 
Spirit  of  Sal  Armon. 
Luke-warm  Urin 
Common  Water 
Spirit  of  Sal  Armon. 
Cold  Urin 
Common  Water 
DiftiH’d  Rue  Water 
Common  Water 
Oil  of  Vitriol 
Aqua  Fortis 
Spirit  of  Vitriol 
Common  Water 

The 


Degrees; 
Inches 


Time. 


!9 

3  }f  7  M. 
5  3  > 


r\ 

8  M. 


2  4  3 

.?K« 


■Jl 


n 


•>27 


u 

Time  oj  Ebullition. 


Spirit  of  Wine 
Oil  of  Turpentine 
Common  Water 
Oil  of  Turnips 
DilfilFd  Vinegar 
Common,  Water 
Simple  Aqua  Fortis 
Spirit  of  Salt 
Spirit  of  Nitre  Herm;  r; 

Simply  Aqua  Fortis 
Common  Water 
Spirit  of  Nitre,  Bezoar  &  Kerm.  P 
Common  Water  ■ 

Small  Beer 

Milk 

Common  Water 
Oil  of  Vitriol  \ 

White  Wine  Vinegar 
Alegar-  , 

Red  Wine 

Oil  of  Vitriol  Boil’d  not  Till 
after  an  Hour? 


v 


i  T 
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At  2  a  Clock  13  M.  *^Simp.  Aqua  Fort.  1  m.  \  1. 3  H.  16  m.7  I. 

In  a  moderate  heat^Oil  of  Turpent.  1  m.  a  Inch 
and  Matraffes  of  equal sSmall  Beer  9), 

bignefs,  the  length  off  Milk  5  (  b,egan  t0  ^ 

their  Necks  being  13  ^Common  Water  i6(  S  ,  T  * 

In.  &  the  Diam.  i  In.  Spirit  of  Vitriol;  5)  (5  h.  3  3  ,jn.  4  tneln 

^  I  They  boil’d  to  that  degree  as 

(  l  H.  1 2  M.  > t0  ,riln  over  out  °f  Matrafs. 

^  \  ~  xj  16M  (  Milk  and  Beer  do  not  only  rife 

•J  3  •  ’  )  with  -bublesjbut  With  a  v  a  If  froth 

A  t  2  a  Clock,  f  Oil  of  Turnips  j  They  arc fe  in  one  Minute, 
13  M.  j  Red  Wine 

In  a  ftronger  y  VTn.of  Wine  &Beer 
Fire.  CSpir.  Sal  Arm.  Succ. 


Beer 
SMilk 
^OilofTurp. 


Oil  of  Turnip 
Sp.  Sal  Arm. 
Tin.  of  Beer  \ 
. - of  Winet 


Red  Wine 


25m 


but  the  Oil  of  Turnip 
four  times  higher  than 
the  reft. 

It  Boil’d  over  the  Ma¬ 
trafs. 

60  m. 

ft  Boil ’d  0  verTHeT, 
Matrafs.  ^37  m. 

J  35  »• 


•  ^  *  y  *»  • 

To  thefe  Experiments  it  will  not  be  amifs  to  an¬ 
nex  thofc  which  are  made  by  DifUlktion  In 
which  we  have  made  idle  of  the  fame  Degree  of 
Heat,  and  of  the  fame  Matrafles. 


( 


Common  Water 
Oil  of  Turnips 
Simple  Aqua  Fortis 

Common  Water - 

Common  Water 
Oil  of  Turpentine 
Oil  of  Turnips 


1  Ana  1 4. 

^  Ana  p.  aeq. 

Ana  p.  aeq. 


1 


*  ••  :  -V. 

The  time  The  {ht&ntltjl 
of  Jtfcerit,  jyijinrd . 

c~~~ - — > 

in  two'f  5  4 

Hours  ^3 1  Scarce 

they  came  off  in 
the  fame  time. 

32 


in  two  Hours  S  i 
3i 


Double 
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Double  Aqua  For tis 
XJnre&ify’d  Spirit  of 
Harts-Horn 
Spirit  of  Vitriol 
Common  Water 

Oil  of  Vitriol 
Sp.  NitreBez., 
In  a  ftronger  J(  om.  W  ater 


The  Time  The  Quantity 
of  Afcent .  Diftill’d. 

11  1  —  -  u _ , 


Anap.  aeq.  in  2  Hours 


5  i 

f  2 


Fire. 


(Spir.  of  Wine/ 

Solu.  Campb.  > 
in  whi.  Wine  * 

(more  Camphire  than  Wine  afcended. 


in  3  H. 

31  I  in  five 

9  m. 

f  5  (  Hours. 

9  m. 

7  m. 

5  7  in  three 

Hours. 

9  m. 

There  wat 

— — 
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The  Second  TABLE, 


In  which  the  Specifick  Gravity  of  Solids  is 

eQimated. 


The  Weight. 

f~'^^J>^..^e*0~}Diminution  Troport* 
fa  Air.  In  Water,  of  Weight.  Gravity* 
F  Crude  Mercury —  gr.  6o.  gr.  55  \  gr.  44  14 


O  Lead 
Copper 
Brafs  — 


Crude  Tin - - 

Regulus  of  Antimon.  - 
Reg.  of  Steel  &  Ccp.- 

Block  Tin  - - - 

Iron  - - - - - - 

Cinnabarof  Antimon.- 
Litharge  of  Silver  — 

- of  Gold  — 

Silver  Six -Pence - 

Calcin’d  Copper  — — - 


544 

5  i 

”  f 

53 

7 

id. 

j  .»< 

1  % 

id. 

»  ’  '  ' 

'f . .  ( 

52 

8 

7  i 

id. 

id. 

5i  * 

H 

7almof 

J>i 

9 

6* 

1 

id. 

5oi- 

49 

id. 


9  T 

1 1 


6 

5  A 


Glafs 
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The  Weight, 


> iminution 


Prcpcrt „ 


Of  Glafs  of  Antimon. 

Lapis  Calamin.  - - * 

- - — T  utty - — 

Crocus  Metall.— — — * 
Crude  Antimon.-- — • 
Steel  prep.with  Sulph. 

White  Lead—— - - 

Green  Glafs- - - 

Red  Corail  -  . . ■ 

Flint— - - - - - 

Bole  Armon.- - — 

Lapis  Judaicus— - - 

Flint-Glafs  - - - 


§r.  60 . 


or 


Bone  of  Sheep  juft  kill. 

Filings  of  Steel - — 

Terra  Lemnia — — - 

Ivory - — — — » 

Harts-Horn  — ■ — — 


Mineral  Sulphur 
Crude  Tartar  — 
Venice -Glafs  — . 
Ruft  of  Brafs  — 

Burnt  Lead - 

Gum  Arabick  — 
Opium 


Lignum  Guaiacum- 
G u m  T ra ga'ca nth — 

Myrrh  — - — 

Cortex  Guaiaci  - — 
GumGuaiacum  - — - 
Ronn  of  Scammony 
Lignum  Nephr.  — 

Ifinglafs--- - — - 

China-Root  - — - - 

Frankincenfe  — - — - 
Gall  — — — - 


Gentian - - 

Peruvian-Bark* 

Oak  • — - - 

Birr  — 


48 

12 

5 

id. 

47 

13 

4  rf 
4  i 

46  i 

TO1 

*  5  T 

45 

15 

4 

41 

19 

2  h 

id. 

39 

21 

ry  1  S' 

&• 

?8 

22 

0  £ 

id. 

i  1 

"38  i 

21  | 

2  * 

id. 

2> 

33 

-  2  7 

•y  t 

■4>  ty 

30 

30 

2 

id. 

29 

28 

id. 

31 

32 

27 

33 
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33  4 

i  > 

j  ir? 

21 

35 

1  7. 

a.  7 

2  4 

36 

y  ** 

18 

42 

I  A* 

1 6 

44 

1  ,4r 

15 

45 

4 

id. 

J2 

43 

1  4 

id. 

1  !  '  •  1 

1  I 

49 

1  ’  1 

IO 

50 

l  4- 
> 

id. 

6 

54 

I  ~ 

■ 

4 

id. 

56 

1  1 

1  S  if 

2 

lefs  1 1 
left 
lefs 


> 

1 6 

2  6 


lefs  48 


58 


r 

T  '9 

K  o 

7  >' 

I  1  « 

>TT 

«c 

fir 


lot 

Tbs 
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The  Weight  of  Salts  in  Spirit  of  Wine  were 
found  to  he  as  follows . 


The  Weight. 

Abatements  \Proport . 
In  Air.  In  Sp.  Wine.\of  the  Wei. 


Of  Crude  Mercury  — 

gr.6o.  gr.  57 ^ 

gr<  2  t 

i7near 

Merc.  duly. - — • 

5« 

4 

15 

Panacea  Kinr.  -  — — 

55 

5 

12 

Merc.dul.  3d  time  fub. 

id. 

. - - —  ith  time  fubl. 

54 

6 

10 

Turp:,h  Mineral  — — 

id. 

CorrOlive  Sublimat. 

524 

7  r 

8  aim 

Sugar  of  Lead-  — 

42 

18 

3  nr 

E»xt  Salr  of  Nitre  — • 

id. 

Mag'fterv'of  Corall — 

3  9 

21 

2  -]-* 

S',  patlietjck  Powder 

id. 

Tartar  Viprioli?’d - 

3*  i 

21  V 

9  \  4 

Glauber’s  Sal  Mirabil. 

38 

22 

* 

2 

Emetick  Tartar  — — 

31  { 

22  i 

Sal  Guaici  - * 

37 

23 

2 

— - Prunella  — — 

id. 

— - Polychreftan 

id. 

. - Enixum - • 

id. 

Cream  of  Tarta - 

34 

26 

2  4 

Write  Vitriol - - 

id. 

1  5 

Salt  of  Steel - - — • 

33 

27 

2  -4- 

Green  Vitriol - — 

32 

Red  Chalcanthuon  — 

id. 

Salt  of  White  Vitriol 

id. 

Nitre - — 

id. 

• 

Volatil  Saltof  HartsH 

27 

33 

1  27 

A  •j'  ? 

Ens  Martis  once  Sub. 

2  6 

34 

i 

Sal  \rmoniac  purify ’d 

id. 

*  7 

Ens  Mar.  3d  time  fub. 

22 

38 

1  1  * 

*  1  > 
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The  Third  TABLE. 


In  which  the  Specifick  Gravity  of 
Liquids  is  eftimated. 

Tbs  Weight  of  a  piece  of  Lead  in  Air ,  Gr.  4 


The  f ame 
piece  of 
Lead. 


397 

id. 

400 

406 


j  Diminu . 
of  weight, 
gr-  7$ 

72 

*59 

58 

55 
49 
47 


j  Propose 


1 


46 

45 


t  44  5 
44 


43 


2.  4.2  ' 

2  *  z 


•of  Pomegranuts 


5 

6 

7 

7 


7y 

A? 

7l 

2  » 
>  v 

jj. 

ZJ> 


8  4 

9  45* 
9« 


n  4  * 
y  4t 


Weight, 

N  Oil  of  Vitriol  gr.379 
Hermetic  Sp.Nitr  383 
Sp.Nitr.withOil  Vit^  39 6 
Of  common  Nitre  — 

—  Nitr.  Bezoartic — 

Double  Aqua  Fortis 
Spirit  of  Vitriol  — - 
Sp.  Salt  with  Oil  Vit.  408 
Solu.  of  comm*  Sal  §2  > 
with  5  <5  ofcom.Wat  j  lci* 

Sp.  of  Sal  Armo.Succ.  409 

- -  with  Pot- Allies  id. 

Simple  Aqua  Fortis  410 
Solution  of  Sal  Enixl 
|  1  in  Water  5  5  > 

A  Decod.  of  Gentian  410 
Spirit  of  Tartar- — •  41 1 
1  A  Dec.  of  Snakeweed  id. 
j  Sp.  HartsH.  notredi.  id. 

A  Dec.  of  Salfaparilla  412 

- - -of  China-Root  id. 

Spirit  of  common  Salt  412 
A  Decoft.  of  Arum  id. 

A  Solution  of  Alum  7 
|  t.  5 1- in  Wat.  f  6  8  42  10  £ 

Syden.  Liqu.Laudan.  id. 

Liq.  Panacea  of  Opi.  id. 

Dec.  of  thePeru.Bark  id. 

id. 


10 


10  *• 
104I 


10 


?  f 


10 -j, 


Jll 


7  he  fame 
Piece  of 
lead 
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f  In  aSoltf.  ofSal  Arm  "j  j 
pur.  ^  i  &  wh.Vit  > 
f  i.  in  Water  f  v.  J 

Urine - 

Sweet  Spirit  of  Nitre 
Common  Water 
A  tinft.  Alo.with  wat. 
A  Dec.  of  redSandcrs 
Diftill’d  Vinegar  • — 
Mint  > 

Rue  >  Water  Diftil. 

SavinS 

!  Vinegar  - - 

Milk  - — - * 

A  Decotlion  of  Savin 
Anlnf..  of  Hare  hound 

■ — -of  Mint  — - 

<J  — —  of  Wormwood 
Elix.  pro.  wit.SalVol. 
An  Infufion  of  Tea 

Spirit  of  Saffron - • 

Spi.  of  Sal  Armon.'f 
with  quick  Lime,  j 
Sweet  Spirit  of  Salt 
Tinfture  ofCaftor — 
Sp.Wine  withCamph 
Mynficht’s  tincf  .iteel 
.  Tin£L  Sulph.  with  > 
Spirit  of  Turpen.  j 

Oil  of  Turnips - 

Tincture  of  Corall — • 
Spirit  of  Wine 
Oil  of  Turpentine  — • 
Sp.  of  Wine  re&ify’d 
^Boil’d  Water - — - 


reigfc.  Diwinu.  TropOrZ 
of  weight* 


A 


id. 

4i 3  T 

41 1 

10  5? 

414 

id. 

41 

**  A 

id. 

id. 

AHk 

4°  4 

4i5 

40 

11  T 

41*5  4 

39  4 

415  T 
id. 

39t 

416 

id. 

39 

11  n 

id. 

416-1 

id. 

3s  r 

4W 

38 

11  fir 

418 

3  6\ 

id. 

419 

id. 

36 

420 

3$ 

*3 

id. 

id. 

421 

34 

421  \ 

33  l 

1 3  A 

422  t 

32  L 

423 

32 

J4  tV 

424 

31 

*4  }! 

The  Numbers  in  the  laft  Column  fhow  the  Proportion 
of  the  Specifick  Gravity  of  Fluids,  if  compar’d  recipro- 
cally.  For  as  1 1  is  to  5  fo  is  the  Gravity  of  Oil 
of  Vitriol  to  the  Gravity  of  Spirit  of  Saffron,  r/>.  about 
double. 
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Pr  i£LECTlONES  Chy  M  I  C^E, 

in  quibus  omnes  fere 
Operationes  Chymicae 
ad  vera  principia  &  ip- 
lius  Naturae  leges  redi- 
guntur,  Oxonii  habitae, 

a  *'  '  \  \  i':.  \ ' 

3 i  >  \  ~  *  .  ••  •  v  - 

'  .  t 

AJ  OHANNE  FreIND,  M.D. 

jEdis  Chrilti  Alumno. 

5  •  ~  1  i  •  .  '  ■'  •.  V. 

Amftelodami,  apud  Janffonio  Waef- 
bergios,  1 7 1  o,  8 .  conftat.  plag.  7. 

CHjmicos  in  experiment  1  s  cunt 
laude  haclenus  progrejos  ejfe 
agnojcit  Autcng  in  m  autem  explicandis 
parum  project je  dffirmat ,  tahbus  quippe 
ufos  pnnctpm1  qu<e  vix  intelligi  pojfinti 

M  Artem 

r  .  .... 

UK  - 


[  1^3  ] 

Sir  tern  igitur  Chymicam  illujlraturus 
fmgulas  operatwnes  erg  quo  inter  je  con - 
nexve  Jmt 7  ordtne  exphcarc  lh  qua  po- 
tijjimum  vi  Mechamca  edantur ,  d,j- 
qmrere  mtendit.  Monet  autem  vianL 
qua  ad  Mechamca  prmcipia  Chymia 
ep<igi  poffit,  pnmum  aperuiffe  Johan' 
nem  Keil  m  ns.  qua?  ex  Tran  fuel  iam¬ 
bus  Anglic  anis  Seciioni  Sex  tee  lorn  I V . 
Supplement  ornm  p.  ay 3  "0  jeqq.  in- 
JervimuSy  0  [pern  facit  opens ‘Phyfici 
ab  ipfo  edendg  in  quo  res  maxirhe  re- 
conditas  illujlratum  hi  ait.  Adhibct 
nimirum  prater  mtijjima 


rithmetica ^  Qeometrica  0  Hydroflatica 
etiarn  hypothefin  Keihanam  (quam  loco 
citato  ipjis  jlul oris  verbis  dejeripfimus y 
i?  jam  in  Achs  Anni  fuperions '  at- 
iigimus)  de  vi  attradhee  particularum 

•  •  y—  mr  . 

nunimarum .  y  erum  enim  veto  jJU. 
Keihus '  cum  fcqjtaabus  redit  reapfe  ad 
quahtates  occult  asy  quales  ajmd  Scholce 
! Vhilofopbos  (ympathia  antipathia  f  it¬ 
er  dum  vim  m-andam  atiracincem 


c  r60 

fiatiM ij  qua:  fi  (ut  ifje  vult)  primitive, 
ejf  omniquc  materia!  erga  omnem  ma - 
tenam  cffcntiahtcr  competit ,  utiquc  per 
rationes  meehanicar  explicari  nequit : 
atque  adeo  vcl  ent  ahqmd  abjurdum . 
fe/  m  nuraculum  feu  voluntatem  Dei 
ex  traor  dinar  tam  rejolvetur ?  ad  qmm 
tamen  in  Rhyficis  fine  neceffitate  con- 
fugiendmi  non  etfe,  converat  inter  m- 
tclhgtnt.es.  Rhtodfi  •  ehter  procedimus 
O  fidtiombus  infiulgernus ,  reditur  ad 
Thdojophiam  qwndam  phantafiicam 
Scholce  v'el  etiam  Enthufiaflicam ?  qualis 
TFluddi  fuit.  It  a  uno  i6iu  fubvertentur 
qua:  in  Anglia  ipfe  Robertas  Roylius 
alii  yiridodU  de  rebus  naturahbus 
'mechanic e r  id  efi ?  rationabihter  exph - 
candh  rnagdo  jludio  flabiltverunt 7 
Roylius  etiam  diferte  ad  Chymica  ap - 
pit cuit.  Juxta  infelicem  have  philo fo- 
phandi  rationem  Autor  adeo  fupponit , 
omnes  materia ?  partes  a  fe  mvicera 
trahi  ‘  vita  attrqShvdm  per  cxigila  ad > 
modum  fpatm'a  diffundi  '<£>  in  contain 
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validi U'imam  exiflere,  decrefcere  au- 
itm  in  ratione  major e,  quam  efi  du- 
plicata  dijiantiarum  3  eandem  pro 
varia particularum  figura  (S'  denfitate 
diver  jam  effe  3  immo  in  uno  latere 
fortiorem  fefe  exerere  quam  in  alio 5 
particular  eo  majore  velocitate  ad  fe 
invicem  accedere ,  quo  fint  minores  5 
cohafionem  denique  material  in  tor¬ 
por  ibus  ab  hac  attract  tone  oriri ,  ist  pro 
varia  contaffiuum  quantitate  multi- 
fariam  mutari.  Sed  bac  omnia  fine 
qualitate  ilia  occulta  attraftice,  verge 
pbilofopbiae  principia  confundente 
in  antiquum  chaos  reduecnte ,  commo¬ 
de  exp  lie  are  pof/unt ,  partim  etiam  a 
Vim  dofflis  jam  explicata  funt ,  ftatu- 
‘  endo  plurimas  materia  particular 
fpbeera  quadam  magvetica  jiuidi  fub- 
tiliork  effe  circumdatoi-,  cujus  motu 
(ut  in  magnet  ibus  no  fir  is  fieii  vide- 
mas)  atfrahani  fe  invicem  aut  re- 
p  ell  ant  is  ad  fitum  convenient  em  dif- 
penant,  quoties  fcilicet  libertatem 


C  ^5  ] 

aliquam  fmt  naffa.  Vt  alios  maltos 
modos  mechanicos  taceamus  a  Fulfil 
ortos,  quibus  fine  attractione  pro- 
prie  dicta  explicari  pot  eft,  cur  corpora 
ad  fe  ittvicem  accedant ,  ut  attrahi 
videantur ;  veluti  cum  aqua  per 
fuciionem  in  tubos  ajfurgit ,  tie l  cum 
gutta  binct  ejujdem  liquoris  ex  con- 
tabhi  fubito  in  imam  coalefcunt.  Jta- 
que  ad  aliquid precarium  is?  minims 
intelligibile  confugere  necefe  non  eft, 
Et  tali  bits  feme  l  admifjis  apertaque 
fingendi  licentia,  mox  erunt  qui 
alias  bujufmodi  qualitates  occultas, 
Jeu  quas  ip  ft  agnofeant  absolute  inex¬ 
plica  biles,  comminifcentur,  i?  pan- 
latim  ad  vet  era  ignorantia  afyla  re¬ 
dibunt,  Si  detur  vis  attrabendi  Jeu 
fympatbia,  quidni  pari  jure  detur 
vis  repellendi  Jeu  antipatbia.  Ita 
facile  etiam  dabitur  Antiperiftafes , 
dabuntur  qualitates  emijjjt  per  mo- 
dum  Jpecierum  cum  Juis  aVm  poten- 
tialibus  5  dabitur  funiculus  Lini 

iM  3  at* 
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attradivus  a  Bov  1  jo  refutatm ;  dabi- 
iur  in  materia  eadem  vanatio  exten- 
ftonis  non  apparent  is  tanlum ,  jed 
etiam  vex*,  ejufdemqm  materia  oc¬ 
cur  at  a  in  via  jus  vu  lumen  diftenfio , 
aut  in  minus  volumen  comprejjio ,  fine 
alien  a  materia  intro  admijja  vel  ex- 
pulfa,  feu  rarefaWo  aut  condenjatio 
proprie  dilia,  tanquam  mater  vis 
elaflicae :  imo  banc  extenfonis  varia - 
tionem,  ni  falior  I')s.  Rcihus  jam 
ipje  introducere  conatur  loco  fupra 
laudato.  Et  ut  vet  bo  dicam.  pleraq $ 
omnia  monjha  Scbolajltca  ,  Jtudio 
Baconi,  Galilei,  Jungij,  Gartcfii, 
Hobbij,  Toricdli,  Pakalii,  Poyiii 
profit  gat  a  velut  agmine  facto  per 
pop  cum  iterum  inPbilofoybiam ,  nifi 
cavemus ,  irrumpent.  Videamus  vero, 
qucmodo  Aut  or  figment  o  ijlo  ad  Chy- 
micas  operations  explicandasutatur. 

Cum  thymic  a  fit  Ars  conpcrum 
natural} tun  partes  vtl  fegregatas  con- 
jungencti,  vel  conjunct  as  fegregattdi, 

■  :  id- 


idque  pier  unique  ignis  auxilio $  earn 

in  Diacrifin  Is?  Syncrifin  d’midit. 
Ad  illam  calcinationem ,  difiillatio- 
nem ,  (ublinationem ,  banc  fermen- 
tationem ,  dige(iionem ,  extrabtionem, 
pracipitationem  is?  chryftetllijiationem 
reject.  Calcinatio  quoniam  fine  li- 
quatione  nunquam  fere  contingit,hanc 
prirno  loco  explicat. 

Coherent  ex  mente  Antons  parti- 
culx  per  mutnam  attraclionem,  in 
ipfo  contadu  fortiffimam.  Liquantur 
ergo  corpora,  dum  ccrpufcula  ignea 
in  ea  fe  infinuant  is?  it  a  fegregant,  ut 
particularum  multo  minor  contains 
fiat.  Hanc  fegregationem  a  corporum 
liquefactorum  rarefadione  probat ,  is? 
ex  cohdcrentin  dijcrepantia  ovinem  in 
corporibus  liquandis  varietatem  de- 
ducit.  Calcinationem  diuturniork  ii- 
quationis  effedum  pronuntiat,  dum 
corpufcula  magvs  fubtilia  avolent  is? 
ignore  particuU  ea  multitudine  in 
corpus  fe  infiinuent ,  eique  quaqua- 

M  4  yet- 
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verfum  fe  immifceant  ac  intimites  ag-* 
glut  merit ,  ut  amplius  perfiiftete  ne- 
-  queat  fluid  it  as :  id  quod  ex  aucto  cor- 
forum  cakinatorum  ponder e  probat. 
Ad  calcinationem  quoque  vitrificatio - 
nem  revocat ,  Is  fine  ratione  decre- 
pitationem  atque  detonationem  apud 
Chymicos  ab  ea  dift’ngui ,  not  at  Af- 
cenjum  fluidi  in  deftiilatione  duplici 
caujie  adfcribit ,  fpecificae  nempe.  le- 
vitati  is  impulfui.  Demonfir  at  ita- 
que  particular  rare/ alias  fpecifice  le- 
z>io>es  fieri ,  e,  gr,  moleculam  aquae, 
cujus  gravitas  eft -ad gravitatem  aens, 
ut  800  ad  \,  fit  ejns  diameter  per 
raref actionem  decupla  evadat.  Sed 
levi  or  a  in  gravioribus  afcendunt .  Erit 
autem  tanto  promptior  afcenfm,  quo 
corporum  particulae  facilius  rarefcunt. 
lmpulfuni  a  celeritaie  deducii,  qua 
ignea  corpufcula  moventur ,  virium 
quantitatem  ex  facto  majfde  in  cele- 
riiateni  per  communem  errorem  paffim 
in  his  Albs  notatum  aftimans*  Ad 

ele- 
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devationem  panicularum  fpecifice 
graviorum  multuvi  conferre  juper fi¬ 
de  m  eorundem ,  cum  plura  ignes  cor- 
pufcula  in  eas  impetum  jaciant,  ft 
lata  fuerit ,  quant  fi  exigua  exifiat. 
In  elevatione  foil  dor  urn,  quae  fit  per 
fublimationem,  rarefcentiam  uix  lo¬ 
cum  habere ,  fed  foil  impulfui  afcen- 
fum  tribui  debere.  Confiderandum 
nero  ejjfe ,  quod  in  particularum  fe- 
jundione  vi  ignis  fada  gravitas  mi- 
nuatur  in  ratione  cuborum ,  fuperfi - 
'  ciem  in  ratione  quadratorum  diame- 
trorum,  atque  adeo  abolita  jere  gra¬ 
vitate  lata  fatis  fuperficies  particuU 
evehendat  relinquatur.  Ex.  gr.  fit 
diameter  corporis  12,  gravitas  12. 
Si  diameter  evaferitfubdupla,  gravi- 
tas  infra  binarium  fubfifiit,  fuperficies 
autem  ad  36  affurgit.  Fermentatio- 
nem  per  motum  paitium  inteflino- 
rum  definite  qui  fuboritur ,  fi  falia  m 
liquor i bus  feu  menjtruis  colitquefcunt , 
eamque  in  diffolutionem  ebullitk- 

nem 
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nem  dividit.  Dijfolutionem  fieri ,  fi 
( aha  dijjoivenda  validim  aitrahant 
particular  fiuidi-,  quam  hat  a Je  invi- 
cent  trahantur.  It  a  autem  fieri  y  ut 
in  viciniam  falium  proprim  ire  con- 
tend  ant ,  ficque  in  motum  cone  it  at 
cum  quod  am  impetu  in  falia  ferantur 
&  in  ear  urn  me  atm  aditu  parato 
eadem  comminuant  atque  dijfrirgant. 
Quod  ft  particular  ad  motum  cone  it  at  or 
ela!lic<£  fuerint,  fermentationem  oriri, 
cum  eadem  celeritate  poft  ilium  rece- 
dant ,  qua  prim  ad  fe  invicem  acce-r 
debant.  Aerem  rarefaHum,  dum  ex- 
pellitur ,  ebuHilionem  caufari,  &  motu 
x/ehementim  increjcente,  calorem  ex- 
citari.  Amalgamationem  ist  corrofio- 
nem  eodem  modo  explicat :  nec  aliter 
de  digeftione  ftatuit,  nifii  quod  hie 
ignis  in fubfidium  vocetur.  Extraclio- 
nem  quoque  per  eandem  partkularum 
attracHonem  declarat :  praecipitatio- 
nem  veto  fieri  ait ,  vel  ft  liquor  fpeci- 
fice  levior  infihiatm  menfirui  gravi- 

tar 
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iatem  is?  confequenter  tenacitaHem 
viinuat ,  ut  particular  fpecifice  gra- 
viores,  quae  hide  feparandee  antea 
pares  non  exiftebant ,  nunc  earn  vin- 
cant ,  ficque  defendant  5  uel  fi  li¬ 
quor  is  fpecifice  gravioris,  dum  infun- 
ditur ,  particular  fundutn  petentes  re- 
liquasper  fkudum  diffufas  fecum  una 
abripiant  :  fundo  non  amplius  ele- 
vandae,  cum  per  fe  Jhddo  fpecifice 
graviores  exiflant. 

Chryflallizationem  denique  a  uipar- 
ticulaxum  falinatum  attradiva  im¬ 
mediate  ac  unice  derivat.  Similes 
meditationes  pafjim  habent  retentio¬ 
ns  Philofophi ,  quando  res  ckymicas 
ad  caufas  revocare  conantur ,  nifi  quod 
a  iji  ilia  attradiva  merito  abftineant , 
ne  uocula  eleganter  fonante  ignora¬ 
nt  i  am  fuam  palliare  ui  deantur,  Sed 
tum  demum  eos  valde  profecifje  dicen- 
du'm  exit,  cum  effecerint ,  ut  experi - 
rnenta  nondum  capta  ex  conftitutis 
principles  prardici  pofjint. 
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Remarks  upon  the 


foregoing  Account . 


Hen  I  firft  publifh’d  thefe 


Chymical  Lectures,  I  was 


apprehenlive  1  might  incur  the  Dif- 
pleafure  of  the  Chymifts,  for  pre- 
i’uming  to  bring  a  little  plain  Senfe 
into  an  Art,  which  the  Profeffors 
of  it  wou’d  never  yet  lutfer  to  ap¬ 
pear  in  any  other  Drefs,  than  that 
of  Fable  and  Jargon :  But  I  thought 
my  lelf  lecure  of  not  offending  any 
Inquirer  after  Truth,  who  wou’d, 
I  imagin’d,  be  pleas’d  to  fee  fome- 
thing  new  in  this  part  of  Philofo- 
phy,  and  the  Science  it  felf  reduc’d 
to  the  Laws  of  Nature;  which  are 
undoubtedly  the  true  and  only  Prin¬ 
ciples,  by  which  an  Inquiry  of  this 
kind  can  proceed  with  fuccefs,  and 


which 
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which  have  never  yet  been  apply’d 
to  this  Subject. 

But  the  Reader  will  find,  by  the 
Account  here  annex’d,  that  it  has 
happen’d  quite  otherwife  :  The 
Publishers  of  the  Lipjick  Tran  facti¬ 
ons,  without  makiug  any  Objection 
to  the  Experiments  themfelves,  or 
lhewing  any  falfe  Reafonings  in  the 
manner  of  Explaining  them,  attack 
fome  of  the  Principles,  upon  which 
the  Explication  is  founded ;  and  this 
they  do,  before  they  give  any  ac¬ 
count  of  the  Treatife  it  felf,  with 
a  defign  to  raife  a  Prejudice  a- 
gainft  it  :  A  method  furely  very 
new,  and  very  unfair  in  thele  Re¬ 
tailers  of  Learning,  v/ho  pretend 
only  to  give  a  naked  and  impartial 
Relation  of  what  is  contain’d  in 
Books,  and  to  leave  the  Readers  at 
liberty  to  judge  for  themfelves. 
The  Grounds  upon  which  I  pro¬ 
ceeded  in  my  Theory  of  Chymiltry, 

were 
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were  the  Principles  and  Method  of 
Rea  foiling,  introduc’d  by  the  Incom¬ 
parable  Sir  Ijaac  Newton-,  whofe 
Conclufions  in  Philolbphy  are  as 
Demonftrative,  as  his  Difcoveries 
are  Surprizing.  And  fince  the  Edi¬ 
tors  feem  to  have  no  true  Notion 
of  his  Method,  which  is  the  only 
one  by  which  Natural  Knowledge 
can  be  advanc’d,  I  will  here  endea¬ 
vour  to  explain  it  to  them  :  I  fhall 
Ihew,  that  ’tis  to  this  we  owe  the 
late  great  Improvements  in  Philo- 
fophy ;  That  the  Objections  they 
produce  againft  it,  arife  from  their 
wrong  Apprehenhons  of  it ;  That 
the  fame  Objections  are  of  much 
more  force  againft  their  own  Prin-' 
ciples, ,  than  thole  of  Sir  I.  Newton : 
And  if  from  what  I  have  to  offer 
upon  thele  Points,  the  Reader  be 
convinc’d,  that  the  Principles  upon 
which  my  Lectures  are  founded,  are 
fufficiently  juftify’d  and  confirm’d  y 

I  hope 
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i  hope  he  will  the  eafier  be  inclin’d 
to  believe,  that;  they ;are  rightly  ap* 
ply’dg  which  ,  the  Editors,  -  by  their 
Silence  in  this  Point,  feem  to  con- 


5?aoj 
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It  has  been  the  conftant  method 


of  the  Cartefians ,  and  oi  thole  too, 
for  the  moil  part,  who  call  them- 
felv.es.  NlexhqmosV  Philofophers,  to 
affuijie  an  Hypothefis  or  Figment, 
which  has  no  Foundation  any  where, 
but  in  the  Imagination  only ;  and 
then  in  general  terms,  to  tell  us, 
how  every  thing  in  Nature  may  be 
produc’d  according  to  that  Hypo¬ 
theiis,  without  being  able  to  give 
a  clear  and  fatisfadory  Account  of 
one  tingle  Appearance.  Nothing 
of  this  kind  can  be  charg’d  upon 
Sir  1.  Mewton ;  he  allumes  nothing 
but  Obfervatlons  and  Experiments, 
which  are  evident  to  the  Sente  of 


all.  Mankind,  and  from  thence  he 
deduces  demoaftrative  Gondufions; 

•'iij'yj  and 


and  then  again,  by  the  A  ffi  fiance  of 
thefe  Conclufions,  he  Explains  the 
Caufes  of  many  ‘Phenomena  in  Na¬ 
ture.  Thus  it  is  evident,  by  un¬ 
doubted  Obfervations,  that  the 
Planets  move  in  EUipJcs  round  the 
Sun,  and  deferibe  Areas  always  pro¬ 
portional  to  the  Times  ;  and  that 
the  Satellites  do  the  lame  in  relpedf 
of  their  primary  Planets :  From  this 
he  clea  rl  y  demon  Urates,  that  all  the 
Planets  have  a  tendency  towards  the 
Sun,  and  the  Satellites  towards  the 
Planets ,  which  they  attend;  that 
this  Pendency  decreafes  in  a  dupli¬ 
cate  Proportion  of  their  Diltance ; 
that  moreover,  there  is  an  Univer- 
fal  Tendency  of  Matter  to  Matter; 
and  that  the  Tendency  of  the  Moon 
towards  the  Earth,  is  the  very  fame 
with  the  force  of  Gravity,  and  is  the 
caufe  of  the  Flux  and  Reflux  of  the 
Sea.  This  Tendency,  or  Attrach' 
on ,  fome  indeed  may  if  they  pleafe 

ternt 
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term  an  Occult  Quality,  and  I  be¬ 
lieve  it  will  always  remain  fo;  for 
I  cannot  find,  that  the  greateftPhi- 
lofopher  among  the  Editors  will 
undertake  to  fhew,  how  it  may  be 
produc’d  Mechanically.  But  then, 
however  Occult  it  be,  as  to  its 
Caufe,  it  cannot  be  call’d,  what 
their  Principles  are  own’d  to  be, 
an  Hypothcfif  or  Figment;  fince  the 
Exiftence  of  it  is  as  undeniably 
prov’d,  as  that  of  the  Sun  or  the 
Planets.  If  then  there  be  liich  a 


Principle,  which  demonftrably  be¬ 
longs  to  Matter,  what  Reafon  can 
there  be,  why  we  may  not  make 
ufe  of  it  in  Phylofophy  ?  and  fhew 
how  it  is  the  real  and  adequate 
Caufe  of  a  great  many  Effedts, 
which  we  daily  obferve. 

So  likewife,  by  the  mod:  Evident 
Experiments  and  Obfervations,  Sir 
If.  Newton  has  found  the  different 
Refrangibility  of  the  Rays  of  Light, 

N 


and 
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and  by  that  means  has  difcover’d 
fuch  wonderful  Properties  of  Light 
arid  Colours,  that  all  the  attempts, 
which  have  been  made  in  this  part 
ol  Opticks  before,  are  trifling  in 
comparifon  of  his  Performance. 

The  true  way  certainly  of  pro- 
ceeding  in  thefe  Philofophical  In¬ 
quiries,  is  firft  to  find  out  by  many 
and  undoubted  Experiments,  the 
Properties  of  Bodies  ;  and  then, 
without  any  farther  Search  into 
the  Caule  of  fuch  Properties, 
(which  perhaps  are  infearchable) 
to  explain  the  particular  Thano- 
menu ,  which  depend  upon  them. 
By  th  is  Method  Archimedes  dif- 
cover’d  the  Principles  of  Mecba- 
nicksj  and  the  Laws  of  Hydrofia- 
ticks ,  without  determining  the 
Caule  of  Gravity  and  Fluidity. 
He  aflumes  fuch  Fafts,  as  are  evi¬ 
dent  to  Obfervation  and  Senfe,  and 
from  thence  he  demonftrates  the 
-  ' . ’  Principles 
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Principles  of  thole  Sciences.  So 
likewife  Galileo,  tho’  he  knew  no 
Hypothefis,  which  explain’d  the 
Caufe  of  Gravity,  did  notwith 
ftanding  find  out  the  Laws  of  Ac 
celeration  in  heavy  Bodies  }  the 
Motion  of  TrojecHls ,  and  the 
Doctrine  of  ‘Pendulums  i  And  in 
a  word,  laid  a  Foundation  for  all 
the  Difcoveries,  which  have  been 
made  in  Natural  Knowledge  fince 
his  time.  Have  not  the  Mathe¬ 
maticians  inade  great  Advance¬ 
ments  in  the  Science  of  Opticks^ 
by  a  Fuming  two  Principles  of  Re- 
flechon  and  Refraction,  which  are 
evident  to  Experience,  tho’  the 
real  Caufe  of  thefe  two  Principles 
is  Hill  unknown  to  molt  of  them.  . 

According  to  the  Principles  of 
our  Philolbphical  Editors ,  all  thefe 
great  and  noble  Dilcovenes  mult 
be  rejected,  becaufe  they  are 
founded  upon  fuch  Properties  of 

N  a  Bodies? 


Bodies,  as  ha,ve  unknown  Caufes ; 
and  cannot  be  explain  dy  without  admit - 
ting  Occult  Qualities  y  which  confound 
the  Principles  of  true  Philofophy ,  and 
reduce  it  to  its  ancient  Chaos.  WoU 
fius ,  in  his  Aerometria ,  has  affum’d 
for  a  Principle,  the  Gravity  of  the 
Air,  and  from  thence  has  deduc’d 
the  Reafon  of  many  Phenomena  in 
Nature ;  but  he  has  no  where  gi¬ 
ven  us  a  Mechanical  Aecount  of  the 
Caufe  of  this  Gravity  ;  and,  I  be¬ 
lieve,  never  any  Hypothefis  has 
been  yet  produc’d  to  explain  it,  but 
what  Wolfius  himlelf  cou’d  eafily 
demonftrate  to  be  falfe.  Will  the 
Editors  objedt  to  him,  that  he  has 
introduced  an  Occult  Quality  into 
Natural  Philofophy?  Indeed  Sir  If. 
Newton  has  gone  farther  towards 
Explaining  the  Caufe  of  Gravity, 
which  we  feel  and  obferve,  than 
any  one  belides ;  for  he  has  fhewn, 
that  it  ariles  from  the  Principle  of 

Attraction, 
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Attraction,  which  all  Matter  has 
to  Matter.  Such  a  Principle  of 
Attraction  they  are  pleas’d  to  call  a 
Figment ;  but  how  any  thing  Ihou’d 
be  a  Figment ,  which  really  exilts, 
is  pafi  Comp  rehen  lion.  'Sir  Ijaac 
Newton  has  undeniably  prov’d  one 
Species  of  Attraction  to  be  diffus’d 
through  the  whole  Planetary  Sy~ 
Items ;  and  I  have  not  heard,  that 
any  Objections,  of  the  lea  ft  weight, 
have  been  rais’d  againft  his  Demon- 
fixations.  I  have  more  Experi¬ 
ments  to  prove  the  Exiftence  of  this 
other  Kina  of  Attraction ,  which  de- 
creafes  in  a  greater  Proportion  than 
the  Squares  of  the  Diftance,  and 
that  it  exerts  it  felf  vigoroufly  in 
the  minute  Particles  of  Matter, 
than  Wolfius  has  to  prove  the  Gra¬ 
vity  of  the  Air.  Why  then  mult 
we  reckon  the  Principles,  upon 
Which  the  Reafoning  is  founded! 
more  a  Figment  in  one  cafe,  than 

N  ^  in 
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in  the  other  ?  We  find  by  Obferva- 
tion  that  the  Particles  of  Light^ 
which  flow  from  the  Sun,  the  fix  d 
Stars,  or  even  our  Terreftrial 
Fires  are  all  equally  attiadfedto^ 
wards  the  Edges  of  Solid  Bodies  ^ 
and  wherever  there  is  Action,  there 
muft  be  Re-a&ion;  and  therefore  it 
may  be  concluded,  that  this  Prin¬ 
ciple  is  really  exiftent,  and  equally 
diffus’d  through  all  the  Matter  of 
the  Univerie.  And  tho  it  may  be 
inherent  equally  in  all  Matter,  yet 
Mr.  Keil  has  demonftrated,  that  it 
muft  of  neceflity  produce  the  moft 
fenfible  Effefts  in  the  fmalleft  Bo- 


But  they  fay,  If  rs>e  once  allow  fuch 

a  liberty  of  Feigning ,  others  mil  in - 

vent  other  Occult  Qualities ,  and  Jo  by 

decrees  we  jhall  return  to  the  old  Re - 

luge  j or  Ignorance  :  As  ij  there  be  an 

Attratiive  Force  or  Sympathy ,  why 

not  likemje  an  Antipathy. ,  an  Anti - 

■  ■  perifiafis 
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peYtjtdfis  and  Qualities  emitted  by  way 
of  Sp  ecies  :  We  may  hkcmfe  allow  of 
the  Attractive  Funicles  of  Linus,  and 
the  variation  of  Extennon  m  the  fame 
Matter . 

If  there  be  an  Attradive  Force  ? 
’Tis  clear  and  demonftrable,  that 
there  is  fuch  a  Force.  This  is  not 
an  Hypothefis  invented  to  folve 
other  Fhcemmena ,  but  is  it  be  If  a 
Fhcenomenon  in  Nature ;  and  there¬ 
fore,  tho’  thefe  Editors  may  think, 
they  have  urg’d  the  Defenders  of 
it  to  an  Abfurdity,  yet  the  forego¬ 
ing  Argument,  in  which  they  feem 
to  place  fo  much  Confidence,  has 
really  no  more  in  it  than  this. 
If  We  allow  of  one  Principle, 
which,  by  undoubted  Experience, 
we  are  fure  exifts  in  Nature ;  there¬ 
fore  we  ought,  upon  the  fame  ac¬ 
count,  to  admit  of  others,  which 
do  not  exift :  for  Inftance,  if  we 
allow  of  Gravity,  which  by  Ex- 

El  4.  perience 
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perience  we  find  to  be  in  all  Bo¬ 
dies,  tho’  we  know  not  the  Reafon 
of  it,  therefore  we  mull  acquiefce 
in  all  the  Fictions  and  Fancies  of 
Philol'ophers,  of  which  we  have  no 
Experience,  and  for  which  po  Rea¬ 
fon  can  be  affign’d.  If  this  be  a 
Mathematical  way  of  Reafoning,  I 
mull  confefs  we  had  better  return 
to  any  old  Refuge  of  Ignorance ,  than 
allow  of  fuch  a  liberty  of  Arguing. 

But  the  great  Objection  againfl 
the  Principle  of  Attraction,  is, 
that  there  can  be  no  Mechanical 
Reafort  given  for  it.  Mull  we 
then  allow  of  nothing,  but  what  we 
can  give  a  Reafon  for?  Have  ever 
any  of  them  yet  given  a  true  and 
mechanical  Account  of  the  Elafti- 
city  of  the  Air?  which  however 
is  acknowledg’d  by  all  Philoib- 
phers,  and  feveral  Thcenomma  are 
own’d  to  be  rationally  lolv’d  by  it. 
We  don’t  deny  but  a  Clock-maker 

may 
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a  Clock  or  Watch,  tho’  he  knows 
nothing  of  the  Nature  of  Gravity  or 
Elafticity,  which  are  the  Princi- 
pies  that  let  all  the  Wheels  in  Mo¬ 
tion  :  And  for  the  fame  Rea  Ion, 
why  may  not  he  be  allow’d  to  know 
the  Mechanical  Operations  of  Na¬ 
ture,  who  has  difcover’d  the 
Spring,  which  actuates  all  the  Bo¬ 
dies  in  the  Univerfe,  and  preferves 
them  in  their  Order  and  Motions, 
and  can  give  an  account,  how  it 
Mechanically  produces  each  parti¬ 
cular  Thcenomenon ;  tho5  at  the  lame 
time  he  is  intirely  ignorant,  as  to 
the  Caufe  of  that  hrft  Spring,  upon 
which  they  all  depend  ?  However 
if  the  Editors  have  a  mind  to  at¬ 
tempt  Explaining  this  Principle  of 
Attraction  mechanically,  they  have 
their  full  Liberty  :  Sir  J.  JSfewton , 
I  dare  fay,  will  willingly  refign  to 
them  the  Glory  of  the  Difcovery ; 

. J  ‘  and 
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and  be  fatisfy’d,  if  he  efcapes  their 
Cenfure,  for  not  undertaking  the 
Solution  of  fuch  an  intricate  Pro¬ 
blem. 

I  know  Mr.  L — ,whom  the  Edi¬ 
tors  conftantly  offer  Incenfe  to,  in 
his  Specimen ,  which  he  calls  by  an 
Elegantly  Sounding  TEord?  Dyna¬ 
mic  u  m.,  pofitively  affirms,  that 
an  Attive  principle  confiitutes  the  ve¬ 
ry  Ejfence  of  a  Material  Subfiance  . 

*  Jpr.  95.  Spec.  Dynamicum,  In  rebus 
Corporeis  ejfe  allquid  prater  Extentionem ,  imo 
Extentione  prius  alibi  admonuimns ,  nempe  ipfam 
vim  Nature  ubiq,  ab  Authore  inditam ,  qua  non 
in  fnplici  facilitate  con  fifth,  qua  Scbola  contents 
fuiffe  rldentur ,  fed  praterea  conatu  five  niju  in- 
ftruitur,  effeftum  plenum  habituro ,  nificontrario 
conatu  impediatur .  Hie  nifus  paftim  fenfibus  oc - 
currit ,  meo  judicio  ubiq in  Materia ,  ratione 
intelligitur ,  etiam  ubi  fenfui  non  patet.  Quod  fi 
jam  Deo  per  Miraculum  tranjfribi  non  debet , 
certe  oportet  ut  vis  ilia  in  ipfis  Corporibus  ab  ipfo 
producatur,  imo  ut  intimam  Corporum  naturam 
conftituat,  quando  agere  eft  Char  after  Subftantia- 
rum y  Extenfioq nil  aliud ,  quam  jam  pra  fuppo- 
fita  nitentis  renit entifq',  vel  Refiftentis  Jubftantia 
Continuationem  five  dijfufioncm  dicit,  tantum 
abeft  ut  ipfammet  fub ft  anti  am  facere  pojfit . 


This  A&ive  Principle  of  Mr. 
L--  s,  if  1  can  rightly  underhand, 
his  Meaning,  as  he  explains  it, 
Teems  to  be  the  fame  with  the 
Tendency  of  Matter  to  Matter, 
which  Sir  I.  Newton  had  long  be¬ 
fore  difcover’d,  tho’  he  has  no 
where  affirm’d,  that  it  was  Eflential 
to  Matter.  If  Mr.  L — ’s  Opinion 
be  right,  we  may  as  well  feek  for 
the  Mechanical  Caufe  of  the  Ex- 
tenfion  and  Solidity  of  Matter,  as 
inquire  after  a  Mechanical  Account 
of  an  Attra&iee  Principle,  which 
is  infeparable  from  it.  Upon  this 
Suppohtion,  all  the  Effefts  we  ob- 
ferve  daily  in  the  Material  World, 
do  neceffarily  arife  from  the  Effence 
of  Matter.  But  I  muft  own,  lam 
not  fo  well  acquainted  with  the 
Effence  of  Matter,  as  to  affirm, 
that  fuch  a  Power  belongs  to  it 
Effentially,  and  is  as  neceffary  to 
it  as  Extenfion  and  Solidity.  To 
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me  this  Opinion  labours  under 
Difficulties,  which  are  too  many 
to  be  enumerated,  and  too  great  to 
be  remov’d.  However,  if  the 
Compilers  of  thefe  Tranfadtions  be 
of  Mr.  L — ’s  Opinion,  or  any  way 
favourable  to  it,  I  can’t  fee  why 
they  ffiou’d  be  againft  admitting  a 
Principle,  which  he  finds  to  be  fo 
neceffary,  as  to  lay  it  down  for  a 
Maxim,  that  it  flows  from  the  very 
Ejfence  of  Matter.  But  fince  the 
Motions  of  all  the  Bodies  in  the 
Univerfe  do  plainly  evince  the  Ex- 
lftence  of  luch  a  Principle,  if  they 
are  of  Opinion,  that  it  is  neither 
Eflential  to  Matter,  nor  to  be  Me¬ 
chanically  accounted  for,  I  cannot 
think  it  will  be  either  Aifurd  or 
Unphilofophical  to  afifert,  that  it  dc< 
pends  only  on  the  WtU  of  the  Omnipo¬ 
tent  Creator  :  And  that  it  is  an  uni- 
verfal  Law,  by  which  God  Directs 
and  Governs  the  Univerjey  and 

makes. 
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makes  all  the  Parts  of  the  Material 
World  move  with  exafit  Harmony 
and  Order ;  tho’  this  very  Princi¬ 
ple,  as  well  as  the  Frame  and  Con- 
ditution  of  Nature  it  felf,  owes  its 
Being  merely  to  his  arbitrary  Will 
and  Pleafure.  Whereas  they  who 
acknowledge  no  fuch  Principle,  but 
will  have  all  the  Operations  of  N  a~ 
ture  to  be  Mechanical,  nor  only  as 
to  their  Immediate  but  Remote!! 
Caules,  fo  that  every  thing  in  their 
Opinion  refults  from  the  Effence  of 
Matter  and  the  unalterable  Laws 
of  Motion,  feem  to  take  away  the 
neceffity  of  owning  a  Supreme  Infi¬ 
nite  Intelligent  Being,  who  Direfits 
and  Rules  the  Univerfe ;  and  by 
that  means  they  furnifh  the  Atheifts 
with  Arguments  to  defend  and  fup- 
port  their  Impious  Caufe. 

However,  whether  they  admit 
this  Attrafitive  Power  of  Matter  or 
not,  yet  ’tis  certain,  there  mull  be 

an 


an  active  Principle  fomewhere  of 
other  exifting  in  Nature ;  for  Bo¬ 
dies  once  put  into  Motion,  and 
then  left  to  themfelves,  will  not 
produce  fuch  regular  and  conftant 
Appearances,  as  we  daily  obferve. 
The  Sagacious  Mr.  L — Taw  this 
to  be  fo  neceffary,  that  he  made 
the  very  Effence  of  Matter  to  con- 
lift  in  Action.  Now,  where-ever 
this  adtive  Principle  is,  it  muft  at 
laft  be  refolv’d  into  an  Occult  ^ ua - 
lily ;  for  as  yet  we  are  not  able  to 
find  out  any  other  caufe  for  it,  than 
the  Will  of  an  Omnipotent  Being. 
Thofe  indeed  who  pretend  moft  to 
Mechanifm,  place  this  active  Prin¬ 
ciple  in  the  /Ether  ^or  feme  extreme¬ 
ly  fiubtil  Fluid  ;  but  then  I  wou’d 
ask  the  Queftion,  What  is  it,  that 
actuates  this  /Ether ^  and  conftantly 
preferves  it  in  Motion  ?  How  comes 
it  to  pafs,  that  contrary  Motions  do 
not  deftroy  one  another  ?  And 

what 
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what  is  it,  that  determines  thefi 
Motions,  to  produce  fuch  particu¬ 
lar  Effects,  and  no  others  ?  Thefe 
muft  neceflarily  be  Occult  Qualities 
redding  in  the  Either.  And  in¬ 
deed  if  we  examine  their  Hypothe¬ 
cs,  we  fhall  find,  that  they  intro¬ 
duce  many  more  Occult  Qualities , 
than  there  are  ‘Phenomena  to  ex¬ 
plain.  Whereas  Sir  IJaac  Newton 
a  flumes  but  one  Simple  evident 
Principle 

— Iff  Speciofa  dehinc  Nliracvla  promit , 
for  a  proof  of  the  Obfcurity  and 
Weaknefs  of  their  own  Hypo  me¬ 
tis,  I  need  go  no  farther,  tfian  by 
repeating,  what  the  Editors  them- 
felves  deliver  upon  this  Subject. 
They  fay,  That  the  particular 
Phenomena  may  he  eafily  account - 
edfor ,  and  are  already  explain  d  by 
Learned  Men  without  that  At¬ 
tractive  Quality ,  which  confounds  the 
true  Principles  of  Philofophy.  For 
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which  purpofe,  they  imagine  many 
Tar  tides  of  Matter  fur  founded  with 
a  certain  Magnetical  Sphere  of  d 
Subtil  Fluff  by  wbofe  Motion ,  as  we 
fee  in  our  Magnets ,  they  may  either 
attract ^  or  fepef  or  difpofe  one  ano~ 
fher  to  a  convenient  Situation,  as  foonat 
they  can  gain' their  Liberty.  What  is- a! 
certain  Magnet ick  Sphere ,  but  forne- 
thing  very  Occult ,  which  has  a  Qua¬ 
lity  hill  more-  Occult,  call’d  Mag- 
netijm  ?  How  comes  this  Sphere  of 
Subtil  Matter  always  to  accompany 
the  Body,  which  it  furrounds  ? 
One  wou’d  think,  when  the  Body 
is  mov’d,  it  (hou’d  leave  its  Atmof- 
phere  behind  it :  for  if  we  Ihou’d 


fuppofe  the  Earth  to  receive  a  new 
impreffion  oi  Motion,  in  any  Di¬ 
rection  whatever,  it  wou’d,  ac¬ 
cording  ,  to  the  receiv’d  Laws  of 
Mechanifm,  leave  not  only  its  At- 
mofphere,  but  every  thing  elfe, 
that  lies  loole  upon'  it,  behind. 


Therefore 


t  *93  ] 

we  muft  fay  in  this 
cafe,  that,  either  by  fome  Occult 
Quality,  this  Atmofphere  muft  at¬ 
tend  wherever  the  Body  is  mov’d ; 
or  elfe,  by  another  Occult  Quality 
there  is  a  new  Atmofphere  of  Sub¬ 
til  Matter  produc’d.  Then  I  wou’d 
know,  what  Quality  it  is,  which 
puts  this  Magnetical  Sphere  in  Mo¬ 
tion,  and  what  fort  of  Motion  it 

is,  and  how  it  is  produc’d,  which 
makes  the  Body  attracH,  repel ,  and 
difpofe  other  Bodies  to  a  convenient 
Situation.  How  many  Occult  Qua¬ 
lities  muft  we  admit  of  for  every 
particular  Tdhaenomcnon ,  inftead  of 
one,  which  extends  it  felf  through 
the  Univerfal  Frame  of  Nature.  I 
cannot  but  obferve,  that  thefe  Edu 
tors ,  who  are  lo  very  Vehement  in 
Exploding  an  AttraSive  Force ,  and 
maintain,  that  all  Appearances  may 
be  very  well  explain’d  without 

it,  are  iorc’d  however  to  give  it  a 
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place 
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place  in  the  very  Explication,  which 
they  pretend  to  give  of  Things, 
without  admitting  it ;  and  con- 
defcend  to  make  ufe  of  this  very 
Word,  which  they  think  founds  Jo 
Elegantly ,  to  palliate  their  Ignorance. 
For  they  tell  us  of  a  Fluid  Sphere , 
which  attratts ,  repels ,  and  dijpojes 
to  a  convenient  Situation.  Since  there 
is  fo  little  Foundation  for  this  Hy- 
pothefis,  ’tis  pity  it  fhou’d  have 
no  more  Confidence,.  ’Tis  an  eafy 
matter,  at  this  rate,  to  folve  all 
the  Thamomena  of  Nature  ;  for  a 
Subtil  Fluid  and  a  Magnetical 
Sphere  may  do  Wonders,  and 
ierve  to  explain  even  Contra¬ 
dictions.  And  this  extremely 
fine  Matter  and  Magnetifm,  with¬ 
out  any  clear  Account  of  their 
manner  of  Adding,  teems  to  be 
as  great  a  Refuge  for  Ignorance , 
as .  any  Occult  Quality  that  ever 
was  yet  admitted  into  Philofbphy. 

After 
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After  all,  are  not  fuch  Suppofitions 
precarious  ?  are  they  not  properly 
Fictions,  lince  neither  the  Exift- 
ence  nor  Properties  of  fuch  a  Fluid 
can  be  difcover’d  by  Oblervation, 
or  prov’d  by  Reafon  ?  Let  the 
Reader  now  judge,  whether  all 
their  Objections  are  not  much 
ftronger  againft  their  own  Unhappy 
Method  of  Philofophy,  than  the 
true  one.  Their  Affumptions  are 
all  Fictitious,  having  no  Founda¬ 
tion  in  Experiments  and  Obfierva- 
tions ;  and  after  they  are  allow’d, 
they  are  attended  with  fo  many 
dark  and  obfcure  Qualities,  that 
Sympathy ,  Antipathy^  and  Antipe - 
riftafes ,  are  altogether  as  Intelligi¬ 
ble  as  they  are.  And  indeed  I  ne¬ 
ver  faw  any  Hypothefis  of  this  fort, 
but  what  had  fomething  in  it  more 
intricate  and  difficult,  than  the 
Thing  they  defign’d  to  explain  by 
it.  In  the  Hypothefis  of  the  cortices , 

O  2  which 
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which  is  their  Darling  Syftem, 
they  have  never  yet  told  us,  why 
the  Fluid  Matter  moves  in  Curve 
Lines,  and  turns  round  a  Centre, 
when  ’tis  the  Natural  endeavour 
of  all  Bodies  to  move  in  a  Right 
Line  :  How  fo  many  Vortices  can 
avoid  confounding  one  another’s 
Motions  :  How  it  is,  that  the 
Comets  pafs  thorough  them,  and 
move  in  Directions  contrary  to  the 
Motion  of  the  Vortex  •  and  are  fo 
far  from  being  difturb’d  in  the 
lead  by  its  violent  Rotation,  that 
they  obferve  the  very  fame  Rules, 
which  the  Planets  do,  in  turning 
round  the  Sun,  and  gravitate  to¬ 
wards  it  in  the  fame  manner. 
Thele  and  innumerable  other  dif¬ 
ficulties  arife  from  the  Hypothe¬ 
sis  of  the  Vortices ;  which,  not- 
withftanding,  is  made  the  Foun¬ 
dation  of  all  this  fort  of  Mechani¬ 
cal  Philofophy.  When  they  are 

to 
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to  explain  any  particular  Tbceno - 
menon ,  they  introduce  a  very  fub- 
til  Fluid,  which  has  fome  odd 
Quality  or  Motion,  by  which 
the  Thing  is  perform’d ;  and  may 
not  any  one  as  eafily  fay  this,  as 
affirm,  that  it  is  done  by  Sympathy , 


And  is  not  the  one  as  much  a  Re¬ 
fuge  for  Ignorance  as  the  other  ? 
And  if  we  once  indulge  our  felves 
in  the  Liberty  of  liich  Fictions,  why 
may  we  not  admit  of  all  others, 
which  can  be  thought  of,  or  ima¬ 


gin’d?1 

How  different  is  the  true  way 
of  Reafoning  from  this  !  In  it  no¬ 


thing  is  affum’d,  but  what  can  be 
prov’d  by  evident  Experiment  and 
Qbfervation  to  exiff  in  Nature  : 
Tho’  the  Caufe  and  Original  of 
what  is  thus  affum’d  may  be  un¬ 
known,  yet  upon  that  may  depend 
a  great  many  Effects,  which  are 
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conftantly  obferv’d  in  the  World  ; 
and  therefore  it  is  the  bufinefs  of  a 
true  Philolopher,  firft  to  difcover 
by  Experiments  the  Properties  of 
Bodies ;  and  then,  when  they  are 
once  certainly  eftablifh’d,  to  fhew 
clearly  and  diftinbtly,  what  Effects 
naturally  flow  from  them.  ’Tis 
hard  to  conceive,  there  can  be  any 
Objection  of  conlequence,  againft 
this  way  of  proceeding  in  our  Phi- 
lofophical  Inquiries.  If  the  Prin¬ 
ciples  or  Aflumptions  be  founded 
upon  Experiments  and  Obfervati- 
ons ;  if  the  Premifes  be  allow’d, 
and  there  be  no  Inferences  made 
againfl:  the  Rules  of  Logick,  the 
Coriclufion  muft  be  certain :  And 
whatever  Appearances  are  ex¬ 
plain’d  this  way,  muft  be  allow’d 
Advancements  in  the  Dilcovery  of 
Natural  Knowledge.  And  lo  I 
prelume  the  Principle  of  AttraSU- 
on ,  for  any  thing  which  the  Editors 
■.  have 


'  ;  [  *99  ] 

have  to  object  to  it,  remains  ft  ill 
in  its  full  Force,  and  hands  Im¬ 
moveable. 

There  is  another  Tofiulatum , 
which  they  are  likewife  pleas’d 
not  to  allow  of,  viz.  That  the 
Moments  of  Bodies^  or  the  Quantities 
of  Motion  are  in  a  Compound  Tropor - 
tion  of  the  Quantity  of  Matter ,  and 
their  Velocity  \  an  Erroneous  way  of 
Calculating ,  they  fay,  which  has  often 
been  remark’d  in  their  Tr  anfaclions . 

’Tis  true,  there  are  two  or  three 
Papers  *  of  Mr.  L — ’s  upon  this  *  fff 
Subject ;  but  as  they  are  fill’d  more^I(59i 
with  a  Conteft  about  Words,  than 
any  Mathematical  Reafoning,  fo 
what  he  has  advanc’d  is  againft  the 
Senfe  of  all  the  Mathematicians  in 
the  World ;  many  of  whom  have 
exprefly  demonftrated  the  Truth 
of  this  beyond  Contradiction.  To 
them  therefore  I  refer  the  Reader 
for  further  Satisfaction,  if  he 

defire^ 
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delires  it,  in  this  point :  The  Con- 
troverfy  being  too  long  and  too 
foreign  to  the  purpofe,  to  be  re¬ 
new’d  or  inferted  here. 

’Tis  time  now  to  take  my  leave 
of  the  Editors ,  which  however  I 
can’t  do,  ’till  I  have  firft  return’d 
them  my  Thanks  for  tacitly  own¬ 
ing,  that  the  Principles  made  life 
of  in  thefeLe6hires,luppoling  them 
to  be  true,  are  not  at  all  drain’d  or 
perverted  in  the  Application. 
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